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PYRAZOLOPYRIDINES AND ANALOGS THEREOF 

CROSS REFERENCE TO RELATED APPLICATIONS 
This application claims priority to U.S. Application Serial No. 1 1/097715, filed on 
AprU 1,2005. 

BACKGROUND 

Certain compoimds have been found to be useful as immune response modifiers 
(IRMs), rendering them useful in the treatment of a variety of disorders. However, there 
continues to be interest in and a need for compoimds that have the ability to modulate the 
immune response, by induction of cytokine biosynthesis or other means. 

SUMMARY OF THE INVENTION 
A new class of compounds useful for modulating cytokine biosynthesis has now 
been found. In one aspect, the present invention provides such compounds, which are 
of the Formulas I and la: 




I 



NH 




la 



wo 2006/107753 



PCT/US2006/011953 



and more specifically the following compounds of the Formulas II, III, IV, V, VI, VII, VIII, 
DC, and LXXX: 

NH, 




-2- 



I 
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IX 



5 




Rai ^1 

in 

wherein Ra, Rb, R\ R", Rai, Rbi, Ri, R2, R3, Rsa, R, Rd, Ra2, Rb2, Ra3, Rb3, Ru, Y", n, and 
10 m are as defined below; and pharmaceutically acceptable salts thereof. 

The compounds of Formulas I, la, II. IH, III, IV, V, VI, Vn, VIII, IX, and LXXX 
are useful as immune response modifiers (IRMs) due to their ability to modulate cytokine 
biosynthesis (e.g., induce or inhibit the biosynthesis or production of one or more 
cytokines) and otherwise modulate the immune response when administered to animals. 
1 5 Compoimds can be tested per the test procedures described in the Examples Section. 

Compounds can be tested for induction of cytokine biosynthesis by incubating human 
peripheral blood mononuclear cells (PBMC) in a culture with the compound(s) at a 
concentration range of 30 to 0.014 |iM and analyzing for interferon (a) or tumor necrosis 
factor (a) in the culture supematant. Compounds can be tested for inhibition of cytokme 
20 biosynthesis by incubating mouse macrophage cell line Raw 264.7 in a culture with the 
compound(s) at a single concentration of, for example, 5 ^iM and analyzing for tumor 
necrosis factor (a) in the culture supematant. The ability to modulate cytokine 
biosynthesis, for example, mduce the biosynthesis of one or more cytokines, makes the 

-3^ 
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compounds usefiil for treating various conditions such as viral diseases and neoplastic 
diseases, that are responsive to such changes in the immune response. 

In another aspect, the present invention provides pharmaceutical compositions that 
contain the inmiime response modifier compounds, and methods of modulating (e.g., 
5 inducmg or inhibiting) cytokine biosynthesis in an animal, treating a viral disease in an 
animal, and treating a neoplastic disease in an animal, by administering an effective 
amount of one or more compounds of the Formulas I, la, II, II- 1, III, IV, V, VI, VII, VIII, 
IX, and/or LXXX and/or pharmaceutically acceptable salts thereof to the animal. 

In another aspect, the invention provides methods of synthesizing compounds of 
10 the Formulas I, la, II, IH, HI, IV, V, VI, VII, VIII, IX, and LXXX and intemediates useful 
in the synthesis of these compounds. 

to another aspect, the invention provides prodrugs of compounds of the invention 
as well as pharmaceutical compositions containing the prodrugs. 

As used herein, "a," "an," "the," "at least one," and "one or more" are used 
1 S interchangeably. 

The terms "comprising" and variations thereof do not have a limiting meaning 
where these terms appear in the description and claims. 

The above summary of the present invention is not intended to describe each 
disclosed embodiment or every implementation of the present invention. The description 
20 that follows more particularly exemplifies illustrative embodiments. Guidance is also 

provided herein through lists of examples, which can be used in various combinations. In 
each instance, the recited list serves only as a representative group and should not be 
interpreted as an exclusive list. 

25 DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS OF THE 

INVENTION 

In one aspect, the present invention provides compoimds of the formula (I): 
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wherein: 

Ra and Rb are each independently selected from the group consisting of: 
hydrogen, 
halogen, 
5 alkyl, 

alkenyl, 
alkoxy, 
alkylthio, and 

-N(R9)2; 

1 0 or when taken together, Ra and Rb form a fused aryl ring or heteroaryl ring 

containing one heteroatom selected from the group consisting of N and S wherein the aryl 
or heteroaryl ring is unsubstituted or substituted by one or more R"' groups; 

or when taken together, Ra and Rb form a fused 5 to 7 membered saturated 
ring, optionally containing one heteroatom selected from the group consisting of N and S, 
15 and unsubstituted or substituted by one or more R groups; 

R is selected from the group consisting of:. 

halogen, 
hydroxy, 
alkyl, 

20 alkenyl, 

haloalkyl, 
alkoxy, 
alkylthio, and 

-N(R9)2; 

25 R and R" are independently selected from the group consisting of hydrogen and 

non-interfering substitutents; 

R'" is a non-interfering substituent; and 
R9 is selected from the group consisting of hydrogen and alkyl; 
with the proviso that at least one of Ra, Rb, R', or R" is other than hydrogen; and 
30 with the further proviso that when Ra and Rb form a benzene ring unsubstituted or 
substituted with chloro, and R' is hydrogen, tiien R" is other than phenyl or phenyl 
substituted with methyl, methoxy, chloro, or fluoro; 

-5- 
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or a pharmaceutically acceptable salt thereof. 

In one embodiment, the present invention provides compounds of the formula (II): 



wherein: 

Rai and Rbi are each independently selected from the group consisting of: 



hydrogen, 

halogen, 

alkyl, 

alkenyl, 

alkoxy, 

alkylthio, and 



or when taken together, Rai and Rbi form a fused aryl ring or heteroaryl ring 
containing one heteroatom selected from the group consisting of N and S wherein the aryl 
or heteroaryl rmg is imsubstituted or substituted by one or more R groups, or substituted 
by one R3 group, or substituted by one R3 group and one R group; 

or when taken together, Rai and Rsi form a fused 5 to 7 membered saturated 
ring, optionally containing one heteroatom selected from the group consisting of N and S, 
and imsubstituted or substituted by one or more R groups; 

R is selected from the group consisting of: 



halogen, 

hydroxy, 

alkyl, 

alkenyl, 

haloalkyl, 

alkoxy, 

alkylthio, and 




II 



-N(R9)2; 



-N(R9)2; 
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Ri is selected from the gro\^ consisting of: 
-R4, 
-X-R4, 
-X-Y-R4, 

-X-Y-X-Y-R4, and 
-X-R5; 

R2 is selected from the group consisting of: 

-R4, 
-X-R4, 

-X-Y-R4, and 
-X-R5; 

R3 is selected from the group consisting of: 
-Z-R4, 
-Z-X-R4, 
-Z-X-Y-R4, 
-Z-X-Y-X-Y-R4, and 
-Z-X-Rs; 

X is selected from the group consisting of alkylene, alkenylene, alkynylene. 
arylene, heteroarylene, and heterocyclylene wherein the alkylene, alkenylene, and 
alkynylene groups can be optionally interrupted or terminated by arylene, heteroarylene 
heterocyclylene and optionally interrupted by one ormore -O- groups; 

Y is selected from the group consisting of: 
-0-, 

-S(0)o.2-, 

-S(0)2-N(R8>, 

-C(R6)-, 

-C(R6)-0-, 

-0-C(R6)-, 

-0-C(0)-0-, 

-N(R8)-Q-, 
-C(R6)-N(R8)-, 
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-0-C(R6)-N(R8)-, 

-C(R<i)-N(0R9)-, 
-0-N(R8)-Q-, 

-0-N=C(R4)-. 

-C(=N-0-R8)-, 

-CH(-N(-0-R8)-Q-R4)-, 




-N-C(R6)-N-W- 
— N— R,— N-Q- 

v;7 



— V-N 

10 , and 






N-C(R6)-N 
R,y '^10 . 

9 

Z is a bond or -0-; 

R4 is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl, 
arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, heteroaiylaikylenyl, 

15 heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl wherein the alkyl, alkenyl, 

alkynyl, aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl^ieteroaryl, heteroarylalkylenyl, 
heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl groups can be unsubstituted 
or substituted by one or more substituents independently selected from the group 
consisting of alkyl, alkoxy, hydroxyalkyl, haloalkyi haloalkoxy, halogen, nitro, hydroxy, 

20 mercapto, cyano, aryl, aryloxy, arylalkyleneoxy, heteroaryl, heteroaryloxy, 
heteroarylalkyleneoxy, heterocyclyl, amino, alkylamino, dialkylamino, 
(dialkylamino)alkyleneoxy, and in the case of alkyl, alkenyl, alkynyl, and heterocyclyl, 
0x0; 

R5 is selected from the group consisting of 

-8- 
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N-C(Re)-N \ 

9 

R6 is selected from the group consisting of =0 and =S; 
Ry is C2.7 allcylene; 

Rg is selected from the group consisting of hydrogen, alkyl, alkoxyalkylenyl, 
hydroxyalkylenyl, arylallcylenyl, and heteroarylallcylenyl; 

R9 is selected from the group consisting of hydrogen and alkyl; 
Rio is C3-8 aikylene; 

A is selected from the group consisting of -0-, -C(0)-, -S(0)o.2-, and -N(R4)s 
A' is selected from the group consisting of «0-, -S(0)a-2-, -N(-Q-R4>, and -CH2S 
Q is selected from the group consisting of a bond, -C(^y, -C(R6)-C(R6)-, -S(0)2-, 

-C(R6>N(R8)-W-, -S(0)2-N(R8)-, -C(R6)-0-, -C(R6)-S-, and -C(R6)-N(OR9)s 

V is selected from the group consisting of -C(R6)-, -0-C(R6)-, "N(R8)-C(R<5)-, and 

-S(0)2S 

W is selected from the group consisting of a bond, -C(0)-, and -S(0)2-; and 
a and b are independently integers from 1 to 6 with the proviso that a -f b is < 7; 
with the proviso that at least one of Rai, Rbi, Ri, or R2 is other than hydrogen; and 
with the fiirther proviso that when Rai and Rbi form a ftised benzene ring unsubstituted or 
substituted with chloro, and Ri is hydrogen, then R2 is other than phenyl or phenyl 
substituted with methyl, methoxy, chloro, or fluoro; 

or a pharmaceutically acceptable salt thereof. For certain embodiments of Formula II, the 
above group from which Y is selected further includes -C(=N-0-R8)-NH-. 

In another embodiment, the present invention provides compounds of the formula 

an): 
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m 

wherein: 

R is selected from the group consisting of: 
S halogen, 

hydroxy, 

alkyl, 

alkenyl, 

haloalkyl, 
10 alkoxy, 

alkylthio, and 

-N(R9)2; 

Ri is selected firom the group consisting of: 
-R4, 

15 -X-R4, 

-X-Y-R4, 

-X-Y-X-Y-R4, and 
-X-R5; 

R2 is selected from the group consisting of: 

20 -R4, 

-X-R4, 

-X-Y-R4, and 
-X-R5; 

R3 is selected from the group consisting of: 

25 -Z-R4, 

-Z-X-R4, 

-Z-X-Y-R4, 

-Z-X-Y-X-Y-R4, and 



-10- 
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-Z-X-Rs; 
n is 0 to 4; 

m is 0 or 1; with the proviso that when m is 1, then n is 0 or 1; 
X is selected from the group consisting of alkylene, alkenylene, alkynylene, 
5 arylene, heteroarylene, and heterocyclyioie wherein the alkylene, alkenylene, and • 

alkynylene groups can be optionally interrupted or terminated by arylene, heteroarylene or 
heterocyclylene and optionally interrupted by one or more-O- groups; 
Y is selected from the group consisting of: 
-0-. 

10 -S(0)o-2-, 

-S(0)2-N(R8)-, 

-C(R6)-, 

-C(R6)-0-, 

-0-C(R6)-, 
15 -0-C(0)-0-, 

-N(R8)-Q-. 

-C(R6)-N(R8)-, 

-0-C(R6)-N(R8)-, 

-C(R6)-N(OR9)-, 
20 -0-N(R«)-Q-, 

-0-N=C(R4)-, 

-C(=N-0-R8)-, 

-CH(-N(-0-R8)-Q-R4)-. 



25 




N-C(Re)-N-W 



N— R7-N-Q— 



-11- 
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— V-N 




>ancl 




N-C(Re)-N 




Z is a bond or -0-; 

R4 is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl, 
arylalkylenyl, aryloxyalkylenyl, aikylarylenyl, h^eroaryl, heteroarylalkylenyl, 
heteroaryloxyalkylenyi, alkylheteroarylenyl, and heterocyclyl wherein the alkyl, alkenyl, 
alkynyl, aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, heteroarylalkylenyl, 
heteroaryloxyalkylenyi, alkylheteroaryfenyl, and heterocyclyl groups can be unsubstituted 
or substituted by one or more substituents independently selected fiom the group 
consisting of alkyl, alkoxy, hydroxyalkyl, haloalkyl, haloalkoxy, halogen, nitro, hydroxy, 
mercapto, cyano, aryl, aryloxy, arylalkyleneoxy, heteroaryl, heteroaryloxy, 
heteroarylalkyleneoxy, heterocyclyl, amino, alkylamino, dialkylamino, 
(dialkylamino)alkyleneoxy, and in the case of alkyl, alkenyl, alkynyl, and heterocyclyl, 
0x0; 

R5 is selected from the group consisting of 



is selected from the group consisting of =0 and =S; 
R7 is C2.7 alkylene; 

Rg is selected from the group consisting of hydrogen, alkyl, alkoxyalkylenyl, 
hydroxyalkylenyl, arylalkylenyl, and heteroarylalkylenyl; 

R9 is selected from the group consisting of hydrogen and alkyl; 
Rio is C3-8 alkylene; 

A is selected from the group consisting of -0-, -C(0)-, -8(0)0-2-, and -N(R4)-; 




and 




-12- 
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A' is selected from the group consisting of -0-, -S(0)o.2-, -N(-Q-R4)-, and -CH2-; 

Q is selected from the group consisting of a bond, -CCRe)-, -C(R<5)-C(R6)-, -S(0)2-, 
.C(R6)-N(R8)-W-, -S(0)2-N(R8h -C(R6)-0-, -C(R6>S-, and -C(R6>N(OR9)"; 

V is selected from the group consisting of -C(R6)-, -0-C(R6)-, -N(R8)-C(R6)-, and 
-S(0)2S 

W is selected from the group consisting of a bond, -C(0)-, and --8(0)2-; and 
a and b are independently integers from 1 to 6 with the proviso that a + b is < 7; 
with the proviso that when Ri is hydrogen, m is 0, and R is chloro, then R2 is other than 
phenyl or phenyl substituted with methyl, methoxy, chloro, or fluoro; 
or a pharmaceutically acceptable salt thereof For certain embodiments of Formula III, the 
above group from which Y is selected fiurther includes -C(=N-0-R8)-NH-, 

In other embodiments, the present invention provides compounds of the formulas 
(IV, V, VI, and VII): 




IV V VI VII 



wherein: 

R is selected from the group consisting of: 
halogen, 
hydroxy, 
alkyl, 
alkenyl, 
haloalkyl, 
alkoxy, 
alkylthio, and 
-N(R9)2; 

Ri is selected from the group consisting of: 
-R4, 



13- 
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"X-R45 

-X-Y-R4, 

-X-Y-X-Y-R4, and 
-X-Rs; 

R2 is selected fiom the group consisting of: 

-R4, 
-X-R4, 

-X-Y-R4, and 
-X-Rs; 

R3 is selected from the group consisting of: 

-Z-R4, 

-Z-X-R4, 

-Z-X-Y-R4, 

-Z-X-Y-X-Y-R4, and 

-Z-X-R5; 
nisOorl; 
mis 0 or 1; 

X is selected from the group consisting of alkylene, alkenylene, alkynylene, 
aiylene, heteroaiylene, and heterocyclylene wherein the alkylene, alkenylene, and 
alkynylene groups can be optionally mterrupted or terminated by arylene, heteroarylene or 
heterocyclylene and optionally interrupted by one or more-0- groups; 

Y is selected from the group consisting of: 
-0-, 

-S(0)o-2-, 

-S(0)2-N(R8)-, 

-C(R6>, 

-C(R6)-0-, 

-0-C(R6)-, 

-0-C(0)-0-, 

-N(R8)-Q-, 

-C(R6)-N(R8)-, 



-14- 
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-0-C(R6)-N(R8)-, 

-C(R6)-N(OR9)-, 

-O.N(R8)-Q-, 

-O.N=C(R4)-, 

-C(=N-0-R8)., 

-CH(-N(-0-R8)-Q-R4)-, 



Z is a bond or -0-; 

R4 is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, a^^l, 
arylalkylenyl, aryloxyalkylenyl, alkylaiylenyl, heteroaryl, heteroarylalkylenyl, 
heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl wherein the alkyl, alkenyl, 
alkynyl, aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, heterarylalkylenyl, 
heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl groups can be unsubstituted 
or substituted by one or more substituents independently selected from the group 
consisting of alkyl, alkoxy, hydroxyalkyl, haloalkyl, haloalkoxy, halqgen, nitro, hydroxy, 
mercapto, cyano, aryl, aryloxy, arylalkyleneoxy, heteroaryl, heteroaryloxy, 
heteroarylalkyleneoxy, heterocyclyl, amino, alkylamino, dialkylamino, 
(dialkylamino)alkyleneoxy, and in the case of alkyl, alkenyl, alkynyl, and heterocyclyl, 
0x0; 

R5 is selected from the group consisting of 







10 



9 and 




15- 
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-N-C(Re) -N-S(0)2 _v-|^ \ -0-N= p. 

7 ^ « > 




Rio 



N-C(R6)-t^ A 



Re is selected from the group consisting of =0 and -S; 
R7 is C2.7 alkylene; 

5 Rg is selected from the group consisting of hydrogen, alkyl, alkoxyalkylenyl, 

hydroxyalkylenyl, arylalkylenyl, and heteroarylalkylenyl; 

R9 is selected from the group consisting of hydrogen and alkyl; 
Rio is C3.8 alkylene; 

A is selected from the group consisting of -0-, -C(0)-. -S(0)o.2-, and -N(R4)-; 
10 A' is selected from the group consisting of -0-, -S(0)o-2-, -N(-Q-R4)-, and -CH2-; 

Q is selected from the group consisting of a bond, -CCR^)-, -C(R6)-C(R6)-, -S(0)2-. 
-C(R<i)-N(R8)-W-, -S(0)2-N(R8)-. - W-O-, -C(R6)-S-, and -C(R6)-N(OR9)-; 

V is selected from the group consisting of -C(R«)-. -0-C(^h -N(R8)-C(R6)-, and 

-S(0)2-; 

15 W is selected from the group consisting of a bond, -C(0)-, and -S(0)2-; and 

a and b are independently integers from 1 to 6 with the proviso that a + b is < 7; 
or a pharmaceutically acceptable salt thereof. For certain embodiments of Formulas IV, V, 
VI, and Vn, the above group from which Y is selected fiirther includes -C(=N-0-R8>NH-. 
For certain of these embodiments, the compound or salt is selected from the group 

20 consisting of the formulas (IV and VII): 

NH, NH; 

N, N 
N-R2 

and 





N 



IV ^^'> 
or a pharmaceutically acceptable salt thereof. 



-16- 
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In another embodiment, the present invention provides compounds of the formula 

(VIII): 




VIII 

wherein: 

R is selected from the group consisting of: 
halogen, 
hydroxy, 
alkyl, 
alkenyl, 
haloalkyi, 
alkoxy, 
alkylthio, and 

-N(R9)2; 

Ri is selected from the group consisting of: 
-R4, 
-X-R4, 
-X-Y-R4, 

-X-Y-X-Y-R4, and 
-X-R5; 

R2 is selected from the group consisting of: 
-R4, 
-X-R4, 

-X-Y-R4, and 
-X-Rs; 
n is 0 to 4; 

X is selected from the group consisting of alkylene, alkenylene, alkynylene, 
arylene, heteroarylene, and heterocyclylene wherein the alkybne, alkenylene, and 
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alkynylene groups can be optionally intemipted or terminated by aiylene, heteroarylene or 
heterocyclylene and optionally intemq)ted by one or more-O- groups; 
Y is selected from the group consisting of: 



-0-, 

-S(0)o.2-, 
-S(0)2-N(R8)-, 

-C(R6)-, 
-C(R6)-0-, 

-0-C(R6)-, 

-0-C(0)-0-, 

-N(R8)-Q-. 

-C(R6)-N(R8)-, 

-0-C(R6)-N(R8)-, 

-C(R6)-N(OR9)-, 

-0-N(R«)-Q-. 

-0-N=C(R4)-, 

-C(=N-0-R8H 
-CH(-N(-0-R8)-Q-R4)-, 

-C N-Q — 
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R4 is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl, 
arylalkylenyl, aryloxyalkylenyl, allcyiarylenyl, heteroaryl, heteroarylalkylenyl, 
heteroaiyloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl wherein the alkyl, alkenyl, 
alkynyl, aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, heteroarylalkylenyl, 
5 heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl groups can be unsibstituted 
or substituted by one or more substituents independently selected from the group 
consisting of alkyl, alkoxy, hydroxyalkyl, haloalkyl, haloalkoxy, halogen, nitro, hydroxy, 
mercapto, cyano, aryl, aryloxy, arylalkyleneoxy, heteroaryl, heteroaryloxy 
heteroarylalkyleneoxy, heterocyclyl, amino, alkylamino, dialkylamino, 
10 (dialkylamino)alkyleneoxy, and in the case of alkyl, alkenyl, alkynyl, and heterocyclyl. 



0x0; 



R5 is selected from the group consisting of 




, and 




15 



Re is selected from the group consisting of =0 and =S; 
R7 is C2-7 alkylene; 

Rg is selected from the group consisting of hydrogen, alkyl, alkoxyalkylenyl. 



20 



hydroxyalkylenyl, arylalkylenyl, and heteroarylalkylenyl; 

Rais selected from the group consisting of hydrogen and alkyl; 
Rio is C3-8 alkylene; 

A is selected from the group consisting of -0-, -C(0)-, -S(0)o-2-, and -N(R4)-; 
A' is selected from the group consisting of -0-, -S(0)o.2-, -N(-Q-R4)-, and -CH2-; 
Q is selected from the group consisting of a bond, -C(R6)-, -C(R6)-C(R6)', -S(0)2-, 



25 



-C(R6)-N(R8>W-, -S(0)2-N(R8)-, -C(R6)-0., -C(R6)-S-, and -C(R6)-N(OR9)s 

V is selected from the group consisting of -C(R6)-, "0-C(R6>, -N(R8)-C(R6)-, and 



-S(0)2S 

W is selected from the group consisting of a bond, -C(0)-, and -S(0)2-; and 
a and b are independently integers from 1 to 6 with the proviso that a + b is < 7; 
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or a 



pharmaceutically acceptable salt thereof. For certain embodiments of Formula VIU, 
the above group from which Y is selected further includes -C(=N-0.R8)-NH-. 

In another embodiment, the present invention provides compounds of the formula 



(IX): 




Ra2 

DC 

wherein: 

Ra2 and Rb2 are each independently selected from the group consisting of: 
hydrogen, 
halogen, 
alkyl, 
alkenyl, 
alkoxy, 
alkylthio, and 

-N(R9)2; 

Ri is selected from the group consisting of: 

-R4, 

-X-R4, 

-X-Y-R4, 

-X-Y-X-Y-R4, and 
-X-Rs; 

R2 is selected from the group consisting of: 

-R4, 
-X-R4, 

-X-Y-R4, and 
-X-Rs; 

X is selected from the group consisting of alkylene, alkenylene, alkynylene, 
arylene, heteroarylene, and heterocyclylene wherein the alkylene. alkenylene, and 
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alkynylene groups can be optionally inteirapted or terminated by arylene, heteroarylene 
heterocyclylene and optionally interrupted by one or more-0- groups; 
Y is selected from the group consisting of: 



-0-. 

-S(0)o.2-. 
-S(0)2-N(R«)-, 

-C(R6)-. 

-C(R6)-0-. 

-0-C(R6)-, 

-0-C(0)-0-, 

-N(R8)-Q-, 

-C(R<i)-N(R8)-, 

-0-C(R6)-N(R8K 

-C(R6)-N(OR9)-, 
-0-N(R«)-Q-, 
-0-N=C(R4)-, 
-C(=N-0-R8)-. 

-CH(-N(-0-R8)-Q-R4)-, 



-N-C{R6)-N-W- 







10 



, and 
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R4 is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl, 
arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, heteroarylalkylenyl, 
heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl wherein thealkyl, alkenyl, 
alkynyl, aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, heteroarylalkylenyl, 

5 heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl groups can be unsubstituted 
or substituted by one or more substituents independently selected from the group 
consisting of alkyl, alkoxy, hydroxyalkyl, haloalkyl, haloalkoxy, halogen, nitro, hydroxy, 
mercapto, cyano, aryl, aryloxy, arylalkyleneoxy, heteroaryl, heteroaryloxy, 
heteroarylalkyleneoxy, heterocyclyl, amino, alkylamino, dialkjlamino, 

10 (dialkylamino)alkyleneoxy, and in the case of alkyl, alkenyl, alkynyl, and heterocyclyl, 

0x0; 

R5 is selected from the group consisting of 

-N-C(R6) -N-S(0)2 _v-i^ \ -0-N=f A' 

^r/ ^Rt^ \cH,),--^ \oH,)^^ and 

N-C(Re)-N A 

rvi0 

15 R6 is selected from the group consisting of =0 and =S ; 

R7 is C2.7 alkylene; 

Rs is selected from the group consisting of hydrogen, alkyl, alkoxy alkylenyl, 
hydroxyalkylenyl, arylalkylenyl, and heteroarylalkylenyl; 

R9 is selected from the group consisting of hydrogen and alkyl; 

20 Rio is C3.8 alkylene; 

A is selected from the group consisting of -0-, -C(0)-, -S(0)o-2-, and-N(R4)-; 

A' is selected from the group consisting of -0-, -S(0)o-2-, -N(-Q-R4)-, and -CH2-; 

Q is selected from the group consisting of a bond, -C(R6)-, -C(R6)-C(R6)-, -S(0)2-, 
-C(R<i)-N(Rg)-W-, -S(0)2-N(R8)-, -C(R<i)-0-, -C(R6)-S-, and -C(R6)-N(OR9)s 
25 V is selected from the group consisting of -C(R6)-, -0-C(R6)-, -N(R8)-C(R6)-, and 

-S(0)2S 

W is selected from the group consisting of a bond, -C(0)-, and -S(0)2-; and 
a and b are independently integers from 1 to 6 with the proviso that a + b is < 7; 
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with the proviso that at least one of Ra2, Rb2, Rj. or R2 is other than hydrogen; 
pharmaceutically acceptable salt thereof. For certain embodiments of Formula IX. the 
above group &om which Y is selected further includes -C(=N-0-R8)-NH-. 

In another embodiment, the present invention provides compounds of the formula 



or a 



aa): 




N— R" 



wherein: , ■ ^- e. 

Ra3 and Rb3 are each independentiy selected from the group consistmg ot. 

hydrogen, 

halogen, 

alkyl, 

alkenyl, 

alkoxy, 

alkylthio, and 

-N(R9)2; 

or when taken together, Ra3 and Rb3 form a fused aryl ring or heteroaryl ring 
containing one heteroatom or 5 to 7 membered saturated ring optionally containing one 
heteroatom wherein the heteroatom is selected from the group consisting of N and S and 
wherein the aryl, heteroaryl, or 5 to 7 membered saturated ring optionally containing one 
heteroatom is unsubstituted or substituted by one or more non-interfering substituents; 

R' and R" are independently selected from the group consisting of hydrogen and 

non-interfering substitutents; and 

R9 is selected from the group consisting of hydrogen and alley 1; 

with the proviso that at least one of Ra3, Rb3. R'. or R" is other than hydrogen; and 
with the fiarther proviso that when Ra3 and Rb3 form a benzene ring unsubstituted or 
substituted with chloro. and R' is hydrogen, then R' is other than phenyl or phenyl 
substituted with methyl, methoxy, chloro, or fluoro; 
or a pharmaceutically acceptable salt thereof 
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10 



15 



20 



25 



In another embodiment, the present invention provides compounds of the following 
formula (LXXX): 




N-R. 



LXXX 



wherein: 



Rd is selected from the group consisting of: 
halogen, 
allcyl, 
alkenyl, 

trifluorometbyl, and 
dialkylamino; 
n is 0 or 1; 

Ri is selected from the group consisting of: 

-R4, 

-X-R4, 

-X-Y-R4, 

-X-Y-X-Y-R4, and 
-X-R5; 

R2 is selected from the groap consisting of: 

-R4, 
-X-R4, 

-X-Y-R4, and 
-X-Rs; 

Rsa is selected from the group consisting of: 
-Y'-R4. 



— SO2-N 



(1 

(CH2)b-^ , and 
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-C(R6)-N 




X is selected from the group consisting of alkykne, alkenylene, alkynylene, 
arylene, heteroarylene, and heterocyclylene wterein the alkylene, alkenylene, and 



be optionally interrapted or terminated by arylene, heteroarylene 



heterocyclylene and optionally interrupted by one or more-0- groups; 
Y is selected from the group consisting of: 



-0-, 

-S(0)o-2-. 
-S(0)2-N(R8)-, 

-C(R6)-, 
.C(R6)-0-, 

-0-C(R6)-, 
-0-C(0)-0-. 

-N(R8)-Q-, 

-C(R6)-N(R8)-, 

-0-C(R6)-N(R8)-, 

-C(R6)-N(0R«)-, 

-0-N(R8)-Q-, 

-0-N=C(R4)-, 

-C(=N-0-R8)-, 

.C(=N-0-R8)-NH-, 

-CH(-N(-0-R8)-Q-R4)-. 
_/lN-Q — 
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— V-N 




, and 




N-C(Re)-N 




Y' is selected from the group consisting of -S(0)2-, -S(0)2-N(R8)-, -C(R6)-, 

.C(R<;)-0-, and -C(R6)-N(R8)-; 

R4 is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl, 

arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, heteroarylalkylenyl, 

heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl wherein the alkyl, alkenyl, 

alkynyl, aiyl, arylalkylenyl, arylojyalkylenyl, alkylarylenyl, heteroaryl, heteroarylalkylenyl, 

heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl groups can be unsubstituted 

or substituted by one or more substituents independently selected from the group 

consisting of alkyl, alkoxy, hydroxyalkyl, haloalkyl, haloalkoxy, halogen, nitro, hydroxy, 

mercapto, cyano, aryl, aryloxy, arylalkyleneoxy, heteroaryl, heteroaryloxy, 

heteroarylalkyleneoxy, heterocyclyl, amino, alkylamino, dialkylamino, 

(dialkylamino)alkyleneoxy, and in the case of alkyl, alkenyl, alkynyl, and heterocyclyl. 



Re is selected from the group consisting of =0 and -S; 
R7 is C2-7 alkylene; 

Rg is selected from the group consisting of hydrogen, alkyl, alkoxyalkylenyl, 
hydroxyalkylenyl, arylalkylenyl, and heteroarylalkylenyl; 

R9 is selected from the group consisting of hydrogen and alkyl; 
Rio is C3.8 alkylene; 




A' 



, and 
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A is selected from the group consisting of -C(0)-, -S(0)o.2-, and -N(R4)-; 

A' is selected from the group consisting of -0-, -S(0)o.2-, -N(-Q"R4)-, and -CH2-; 

Q is selected from the group consisting of a bond, -C(R6)-, -C(R6)-C(R6)-, 
-S(0)2-, ■C(R6)-N(R8)-W-, ■S(0)2-N(R8)-, -C(R6)-0., -C(R6)"S-, and -C(R^)-N(0R9)-; 
5 V is selected from the group consisting of -C(R6)-, -0-C(R6)-, -N(R8)-C(R6)-, and 

"S(0)2-; 

W is selected from the group consisting of a bond, -C(0)-, and -S(0)2-; and 
a and b are independently integers from 1 to 6 with the proviso that a + b is < 7; 
or a pharmaceutically acceptable salt thereof For certain embodiments, when Y' is -S(0)2- 
10 then R4 is other than haloalkyl. For certain of these embodiments, when Y' is -S(0)2- then 
R4 is other than trifluoromethyl. 

Compounds of Formula LXXX are not only useful for modulating cytokine 
biosynthesis, but certain of these compounds are useful, for example, as prodrugs and/or 
intermediates in the preparation of compounds of Formulas I, la, II, III, and VIII. 
15 In another embodiment, the present invention provides compounds of the formula 

-(II-l): 




II-l 

wherein: 

20 Y" is selected from the group consisting of --0(0)-, -C(0)-0-, and -C(=NR9)-; 

Rn is allcyl that is unsubstituted or substituted by one or more substituents selected 
from the group consisting of halogen, hydroxy, nitro, cyano, carboxy, Cm alkoxy, aryl, 
heteroaryl, arylCM alkylenyl, heteroarylCM alkylenyl, haloCM alkyl, haloCM alkoxy, 
-0-C(0>CH3, -CO2CH3, -CONH2, -O-CH2-CONH2, -NH2, and -SO2-NH2; 
25 Rai and Rbi are each independently selected from the group consisting of: 

hydrogen, 
halogen, 
alkyl, 
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alkenyl, 
alkoxy, 
alkylthio and 

^N(R9)2; 

5 or when taken together, Rai and Rbi form a fused aryl ring or heteroaryl ring 

containing one heteroatom selected from the group consisting of N and S wherein the aryl 
or heteroaryl ring is unsubstituted or substituted by one or more R groups, or substituted 
by one R3 group, or substituted by one R3 group and one R group; 

or when talcen together, Rai and Rbi form a fused 5 to 7 membered saturated 
10 ring, optionally containing one heteroatom selected from the group consisting of N and S, 
and unsubstituted or substituted by one or more R groups; 
R is selected from the group consisting of: 
halogen, 
hydroxy, 
15 alkyi, 

alkenyl, 
haloalkyi, 
alkoxy, 
alkylthio, and 

20 -N(R9)2; 

Ri is selected from the group consisting of: 
-R4, 
-X.R4, 
-X-Y-R4, 

25 -X-Y-X-Y-R4, and 

-X-Rs; 

R2 is selected from the group consisting of: 
-R4, 
-X-R4, 

30 -X-Y-R4, and 

-X-R5; 
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R3 is selected from the group consisting of: 
-Z-R4, 
-Z-X-R4, 
-Z-X-Y-R4, 
-Z-X-Y-X-Y-R4, and 
-Z-X-Rs; 

X is selected from the group consisting of alkylene, alkenylene, alkynylene, 
aiylene, heteroaiylene, and heterocyclylene wherein the alkylene, alkenylene, and 
alkynylene groups can be optionally interrupted or terminated by arylene, heteroarylene or 
heterocyclylene and optionally interrupted by one or more-0- groups; 

Y is selected from the group consisting of: 



-0-, 

-S(0)o.2-, 

-S(0)2-N(R8)-, 

-C(R6)-, 

-C(R<i)-0-, 

-0-C(R<i)-. 

-0-C(0)-0-, 

-N(R8)-Q-, 

-C(R<5)-N(R8)-, 

-0-C(R6)-N(R8)-, 

-C(R6)-N(OR9)-. 

-0-N(R8)-Q-, 

-0-N=C(R4)-, 

-C(=N-0-R8)-, 

-C(=N-0-R8)-NH-, 

-CH(-N(-0-R8)-Q-R4)-. 
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-|J-C(Rb)-N-W- 
— N — Ry— N-Q— 



M — R,— N 




— V-N 

. and 





N-C{R8)-N 
R^ ^^10 . 

Z is a bond or -0-; 

R4 is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryi, 

arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, heteroarylalkylenyl, 

heteroaryloxyalkyienyi, alkylheteroarylenyl, and heterocyclyl wherein the alkyl, alkenyl, 

alkynyl, aryl, arylalkylenyl, aryloxyalkylenyl, alkylaiylenyl, heteroaryl, heteroarylalkjdnyl 

heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl groups can be unsubstituted 

or substituted by one or more substituents independently selected from the group 

consisting of alkyl, alkoxy, hydroxyalkyl, haloalkyl, haloalkoxy, halogen, nitD, hydroxy, 

mercapto, cyano, aryl, aiyloxy, arylalkyleneoxy, heteroaryl, heteroaryloxy, 

heteroaiylalkyleneoxy, heterocyclyl, amino, alkylamino, dialkylamino, 

(dialkylammo)aIkyleneoxy, and in the case of alkyl, alkenyl, alkynyl, and heterocyclyl, 
0x0; 

Rs is selected from the group consisting of 
-N-C(R^ -N-S(O), .v-.^"^'"'^^' ^ -o-U=C^'''''^'\ 

N-C(Re)-N \ 

R6 is selected from the group consisting of =0 and =S; 
R7 is C2-7 alkylene; 
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Rs is selected from the group consisting of hydrogen, alkyl, alkoxyalkylenyl, 
hydroxyalkylenyl, arylalkylenyl, and heteroaryla%lenyl; 

R9 is selected from the group consisting of hydrogen and allq^l; 
Rio is C3.8 alkylene; 

A is selected from the group consisting of -0-, -0(0)-, -S(0)o.2-, and -N(R4)s 

A' is selected from the group consisting of -0-, -S(0)o.2-, -N(-Q-R4)-, and -CH2-; 

Q is selected from the group consisting of a bond, -C(R6)-, -C(R6)-C(R6)-, -S(0)2-, 
-C(R6)-N(R8)-W-, -S(0)2-N(R8)-. -C(R6).0-, -C(R6)-S-. and -C(R6)-N(OR9)s 

V is selected from the group consisting of -C(R6)-, -O-CCRe)-, -N(R8)-C(R6>, and 
-S(0)2S 

W is selected from the group consisting of a bond, -C(0)-, and -S(0)2-; and 
a and b are independently integers from 1 to 6 with the proviso that a + b is < 7; 
with the proviso that at least one of Rai, Rbi, Ri, or R2 is other than hydrogen; and 
with the further proviso that when Rai and Rbi form a fused benzene ring unsubstituted or 
substituted with chloro, and Ri is hydrogen, then R2 is other than phenyl or phenyl 
substituted with methyl, methoxy, chloro, or fluoro; 

or a pharmaceutically acceptable sah thereof For certain embodiments, Y" is selected 
from the group consisting of -C(0)- and -C(0)-0-, and R„ is C 1.5 alkyl. 

Compounds and salts of Formula II- 1 are useful as prodrugs for compounds and 
salts of Formulas I, la, II, IH, IV, V, VI, VII, VIII, and IX. For certain embodiments, the 
compounds or salts of Formula H-l are 2//-pyrazolo[3,4-c]quinolines of the Formula n-2: 

,^Y"— R. 




II-2 

or pharmaceutically acceptable salts thereof, which are examples of prodrugs for 
compounds or salts of Formula IH. For certain embodiments, the compound or salt of 
Formula II- 1 or any one of its above embodiments is selected from the group consisting of: 
N-( 1 -isobutyl-2-methyI-2//-pyrazolo[3 ,4-c]quinolin-4-y I)acetamide; 
ethyl l-isobutyl-2-methyl-2i/-pyrazolo[3,4-c]quinolin-4-ylcarbamate; and 
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e%12-methyl-l-{2-[(methylsulfonyl)amino]ethyl}-6,7,8,9-tetr^ 

c]quinolin-4-ylcarbainate; 

or a pharmaceutically acceptable salt thereof. 

5 Herein, "non-interfering" means that the ability of the compound or salt, which 

contains a non-interfering substituent, to modulate (e.g., induce or inhibit) the biosynthesis 
of one or more cytokines is not destroyed by the non-interfering substitutent. Illustrative 
non-interfering R* groups include those described herein for K\ . Illustrative non- 
interfering R" groups include those described herein for R2. Illustrative non-interfering 

1 0 substituents (e.g., R'") for a substituted, fused aryl or heteroaryl ring, formed when Ra and 
Rb (in Formula I) or Ra3 and Rb3 (in Formula la) are taken together, include those 
described herein for R and R3. Illustrative non-interfering substituents for a substituted, 
fused 5 to 7 membered saturated ring optionally containing one heteroatom, formed when 
Ra and Rb (in Formula I) or Ra3 and Rb3 (in Formula la) are taken together, include those 

1 5 described herein for R. 

As used herein, the terms "alkyl", "alkenyl", "alkynyl" and the prefix "alk-" are 
inclusive of both straight chain and branched chain groups and of cyclic groups, i.e. 
cycloalkyl and cycloalkenyl. Unless otherwise specified, these groups contain from 1 to 
20 carbon atoms, with alkenyl groups containing from 2 to 20 carbon atoms, and alkynyl 

20 groups containing from 2 to 20 carbon atoms. In some embodiments, these groups have a 
total of up to 1 0 carbon atoms, up to 8 carbon atoms, up to 6 carbon atoms, or up to 4 
carbon atoms. Cyclic groups can be monocyclic or polycyclic and preferably have from 3 
to 1 0 ring carbon atoms. Exemplary cyclic groups include cyclopropyl, 
cyclopropylmethyl, cyclopentyl, cyclohexyl, adamantyl, and substituted and unsubstituted 

25 bomyl, norbomyl, and norbomenyl. 

Unless otherwise specified, "alkylene", "alkenylene", and "alkynylene" are the 
divalent forms of the "alkyl", "alkenyl", and "allcynyl" groups defined above. TThe terms, 
"alkylenyl", "alkenylenyl", and "alkynylenyl" are use when "alkylene", "alkenylene", and 
"alkynylene", respectively, are substituted. For example, an arylalkylenyl group comprises 

30 an alkylene moiety to which an aryl group is attached. 
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The term ^'haloalkyl" is inclusive of groups that are substituted by one or more 
halogen atoms, including perfluorinated groups. This is also true of other groups that 
include the prefix "halo-". Examples of suitable haloalkyl groups are chloromethyl, 
trifluoromethyl, and the like. 

The term "aiyl" as used herein includes carbocyclic aromatic rings or ring systems. 
Examples of aryl groups include phenyl, naphthyl, biphenyl, fluorenyl and indenyl. 

Unless otherwise indicated, the term "heteroatom" refers to the atoms O, S, or N. 

Tlie term "heteroaryl" includes aromatic rings or ring systems that contain at least 
one ring heteroatom (e.g., 0, S, N). In some embodiments, the term "heteroaryl" includes 
a ring or ring system that contains 2-12 carbon atoms, 1-3 rings, 1-4 heteroatoms, and O, 
S, and N as the heteroatoms. Suitable heteroaryl groups include fiiryl, thienyl, pyridyl, 
quinolinyl, isoquinolinyl, indolyl, isoindolyl, triazolyl, pyrrolyl, tetrazolyl, imidazolyl, 
pyrazolyl, oxazolyl, thiazolyl, benzofiiranyl, benzothiophenyl, carbazolyl, benzoxazolyl, 
pyrimidinyl, benzimidazolyl, quinoxalinyl, benzotliiazolyl, naphthyridinyl, isoxazolyl, 
isothiazolyl, purinyl, quinazolinyl, pyrazinyl, 1-oxidopyridyl, pyridazinyl, triazinyl, 
tetrazinyl, oxadiazolyl, thiadiazolyl, and so on. 

The term "heterocyclyl" includes non-aromatic rings or ring systems that contain at 
least one ring heteroatom (e.g., O, S, N) and includes all of the fully saturated and partially 
unsaturated derivatives of the above mentioned heteroaryl groups. In some embodiments, 
the term "heterocyclyl" includes a ring or ring system that contains 2-12 carbon atoms, 1-3 
rings, 1-4 heteroatoms, and O, S, and N as the heteroatoms. Exemplary heterocyclyl 
groups include pyrrolidinyl, tetrahydrofuranyl, niorpholinyl, thiomorpholinyl, 1,1- 
dioxothiomorpholinyl, piperidinyl, piperazinyl, thiazolidinyl, imidazolidinyl, 
isothiazolidinyl, tetrahydropyranyl, quinuclidiny 1, homopiperidinyl (azepanyl), 1 ,4- 
oxazepanyl, homopiperazinyl (diazepanyl), 1 ,3-dioxolany 1, aziridinyl, azetidinyl, 
dihydroisoquinolin-(l /0-y 1, octahydroisoquinolin-( 1 H)-y\, dihydroquinolinr(2//)-y 1, 
octahydroquinolin-(2i0-yl, dihydro-l/f-imidazolyl, 3-azabicyclo[3.2.2]non-3-yl, and the 
like. 

The term "heterocyclyl" includes bicyclic and tricyclic heterocyclic ring systems. 
Such ring systems include fused and/or bridged rings and spiro rings. Fused rings can 
include, in addition to a saturated or partially saturated ring, an aromatic ring, for example. 
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a benzene ring. Spiro rings include two rings joined by one spiro atom and three rings 
joined by two spiro atoms. 

The terms "arylene," "heteroarylene," and "heterocyclylene" are the divalent forms 
of the "aryl," "heteroaryl," and "heterocyclyl" groups defined above. The terms, 
"arylenyl", "heteroarylenyl", and "heterocyclylenyl" are used when "arylene," 
"heteroarylene," and "heterocyclylene", respectively, are substituted. For example, an 
alkylarylenyl group comprises an arylene moiety to which an alkyl group is attached. 

The term "fused aryl ring" includes fused carbocyclic aromatic rings or ring 
systems. Examplesoffusedarylringsincludebenzo, naphtho,fluoreno, andindeno. In 
certain embodiments, the fused aryl ring is benzo. 

The term "fused heteroaryl ring" includes the fused forms of 5 or 6 membered 
aromatic rings that contain one heteroatom selected firom S and N. In certain 
embodiments, the fused heteroaryl ring is pyrido or thieno. In certain embodiments, the 



fused heteroaryl ring is pyrido. In certain of these embodiments, the pyrido ring is 
wherein the highlighted bond indicates the position where the ring is fused. 

The term "fused 5 to 7 membered saturated ring" includes rings which are fully 
saturated except for the bond where the ring is fused. In certain embodiments, the ring is a 
cyclohexene ring. In certain embodiments wherein one heteroatom (N or S) is present, the 
ring is tetrahydropyrido or dihydrothieno. In certain embodiments, the ring is 



highhghted bond indicates the position where the ring is fused. 

When a group (or substituent or variable) is present more than once in any formula 
described herein, each group (or substituent or variable) is independently selected, whether 
explicitly stated or not. For example, for the formula -N(R8)-C(R6)-N(R8)" each Rg group 
is independently selected. In another example, when an R2 and an R3 group both contain 
an R4 group, each R4 group is independently selected. In a further example, when more 
than one Y group is present (i.e., R2 and R3 both contain a Y group) and each Y group 
contains one or more Rg groups, then each Y group is independently selected, and each R« 
group is independently selected. 




NH 



tetrahydropyrido. In certain of these embodiments, the ring is 



wherein the 
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The invention is inclusive of the compounds described herein and salts thereof, in 
any of their pharmaceutically acceptable forms, including isomers (e.g., diastereomers and 
enantiomers), solvates, polymorphs, prodrugs, and the like. In particular, if a compound is 
optically active, the invention specifically includes each of the compound's enantiomers as 
well as racemic mixtures of the enantiomers. It should be understood that the term 
"compound" or the term "compounds" includes any or all of such forms, whether explicitly 
stated or not (although at times, "salts" are explicitly stated). 

The term "prodrug" means a compound tiiat is transformed in vivo to yield a 
compound of tiie invention or a pharmaceutically acceptable salt, hydrate or solvate of the 
compound. The transformation may occur by various mechanisms, such as through 
hydrolysis, for example, in the blood. A discussion of the use of prodrugs is provided by 
T. Higuchi and W. Stella, "Pro-drugs as Novel Delivery Systems," Vol. 14 of the A. C. S. 
Symposium Series, and m Bioreversible Carriers in Drug Design, ed. Edward B. Roche, 
American Pharmaceutical Association and Pergamon Press, 1987. 

For example, if a compound of the present invention contains a carboxylic acid 
functional group, a prodrug can comprise an ester formed by tiie replacement of the 
hydrogen atom of tiie acid group witii a group such as C-g alkyl, C2-12 alkanoyloxymetiiyl, 
l-(alkanoyloxy)ethyl having from 4 to 9 carbon atoms, l-methyl-l-(alkanoyloxy)etiiyl 
having from 5 to 10 carbon atoms, alkoxycarbonyloxymetiiyl having from 3 to 6 carbon 
atoms, l-(alkoxycarbonyloxy)ethyl having from 4 to 7 carbon atoms, 1-metiiyl-l- 
(alkoxycarbonyloxy)etiiyl having from 5 to 8 carbon atoms, N- 
(alkoxycarbonyl)ammometiiyl having from 3 to 9 carbon atoms, 1-(N- 
(alkoxycarbonyl)amino)etiiyl having from 4 to 10 carbon atoms, 3-phtiialidyl, 4- 
crotonolactonyl. gamma-butyolacton-4-yl, di-N,N-C,.2alkylaminoC2-3 alkyl (such as p- 
dimetiiylaminoetiiyl). carbamoyl-C,.2 alkyl. N,N-diCi.2alkylcarbamoyl-C,.2 alkyl and 

piperidino-, pyrolidino-, or morpholinoC2.3 alkyl. 

If a compound of tiie present invention contains an alcohol functional group, a 
prodrug can be formed by the replacement of tiie hydrogen atom of tiie alcohol group witii 
a group such as C1.6 alkanoyloxymetiiyl, l-(C,.6alkanoyloxy)etiiyl, 
l-metiiyl-l-(C,^ alkanoyloxy)etiiyl, Ci^ alkoxycarbonyloxymetiiyl. 
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N-(Ci-6alkoxycarbonyl)aminoinethyl, succinoyl, Q.^ alkanoyl, a-aminoCM alkanoyl, 
arylacyl and a-aminoacyl, or a-aminoacyl-a-aminoacyl, where each a-aminoacyl group is 
independently selected from the naturally occurring L-amino acids, P(0)(0H)2, 
P(0)(0-Ci.6 alky 1)2 or glycosyl (the radical resulting from the removal of a hydroxy 1 group 
5 of the hemiacetal form of a carbohydrate). 

A prodrug can also be formed by replacement of a hydrogen atom in the 4-amino 
group or in another amino group in a compound of the present invention with a group such 
as R""-carbonyI, R""-0-carbonyl, N(R"")(R"">carbonyl where R"" and R'"" are each 
independently Ci-ioalkyl, Ca.ycycloalkyl, benzyl, or R""-carbonyl is a natural a-aminoacyl 
10 or natural a-aminoacyl-natural a-aminoacyl, -C(OH)C(0)OY'" wherein Y'" is H, C1.6 alkyl 
or benzyl, "C(OYo)Yi wherein Yo is C]-4 alkyl and Yj is Ci-6 alkyl, carboxyCi.6 alkyl, 
aminoC|-4 alkyl or mono-N- or di-N,N-Ci-6 alkylaminoalkyl, -C(Y2)Y3 wherein Y2 is H or 
methyl and Y3 is mon-N- or di-N,N-Ci^alkylamino, morpholino, piperidin-l-yl or 
pyrrolidin-l-yl. 

1 5 Compounds and intermediates of the present invention may exist in different 

tautomeric forms, and all such forms are embraced within the scope of the invention. The 
term "tautomer" or "tautomeric form'' refers to structural isomers of different energies 
which are interconvertible via a low energy barrier. For exmple proton tautomers 
(protrotropic tautomers) include interconversions via migration of a proton, such as keto- 

20 enol and imine-enamine isomerizations. In another example, when compounds of the 

present invention have a hydrogen atom at the 2-position, proton migration between the 2- 
and 3 -positions may occur. 

The compounds of the present invention may exist in unsolvated as well as 
solvated forms with pharmaceutically acceptable solvents such as water, ethanol, and the 

25 like. The present invention embraces both solvated and unsolvated forms. 

In some embodiments, compounds of the invention (for example, compounds of 
Formulas la and HX, including embodiments thereof described herein) induce the 
biosynthesis of one or more cytokines, for example, IFN-a and/or TNF-a. 

In some embodiments, compoimds of the invention (for example, compounds of 

30 Formulas la and I-IX, including embodiments thereof described herein) inhibit the 
biosynthesis of one or more cytokines, for example, TNfF-a. 
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For any of the compounds presented herein, each one of the following variables 
(e.g., R, R', R", R'", Ri, R2, R3, n, m, A, X, Y, Z, and so on) in any of its embodiments can 
be combined with any one or more of the other variables in any of their embodiments and 
associated with any one of the formulas described herein, as would be understood by one 
of skill in the art. Each of the resulting combinations of variables is an embodiment of the 
present invention. 

For certain embodiments of Formula I, each of R, R', R", and R"' is independently a 
non-interfering substituent. For certain embodiments, each R' and R" is independently 
selected from the group consisting of hydrogen and non-interfering substituents. 

In some embodiments of Formula I, Ra and Rb are each independently selected 
from the group consisting of hydrogen, halogen, alkyl, alkenyl, alkoxy, alkylthio,and 
-N(R9)2; or when taken together, Ra and Rb form a fused aryl ring or heteroaiyl ring 
containing one heteroatom selected from the group consisting of N and S wherein the aryl 
or heteroaryl ring is unsubstituted or substituted by one or more non-interfering 
substituents; or when taken together, Ra and Rb form a fused 5 to 7 membered saturated 
ring, optionally containing one heteroatom selected from the group consisting of N and S, 
and imsubstituted or substituted by one or more substituents selected from the group 
consisting of halogen, hydroxy, alkyl, alkenyl, haloalkyl, alkoxy, alkylthio, and-N(R9)2. 

In some embodiments of Formula I, Ra and Rb are each independently selected 
from the group consisting of hydrogen, halogen, alkyl, alkenyl, alkoxy, all^lthio, and 
-N(R9)2; or when taken together, Ra and Rb form a fused aryl ring or heteroaryl ring 
containing one heteroatom selected from the group consisting of N and S wherein the aryl 
or heteroaryl ring is unsubstituted or substituted by one or more R"' groups; or when taken 
together, Ra and Rb form a fused 5 to 7 membered saturated ring, optionally containing 
one heteroatom selected from the group consisting of N and S, and unsubstituted or 
substituted by one or more R groups; wherein each R is independently selected from the 
group consisting of halogen, hydroxy, alkyl, alkenyl, haloalkyl, alkoxy, alkylthio, and 

-N(R9)2. 

In some embodiments of Formula I, Ra and Rb are each independently selected 
from the group consisting of hydrogen, halogen, alkyl, alkenyl, alkoxy, alkylthio, and 

-N(R9)2. 
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In some embodiments of Fonnula I, Ra and Rb form a fused aryl or heteroaryl ring. 
In some embodiments of Formula I, Ra and Rb form a fused aryl ring. 
In some embodiments of Fomiula I, Ra and Rb form a fused heteroaryl ring. 
In some embodiments of Formula I, Ra and Rb form a fused 5 to 7 membered 
saturated ring. 

In some embodiments of Formula I, Ra and Rb form a fused 5 to 7 membered 
saturated ring containing one heteroatom selected from the group consisting of N and S. 
In certain embodiments the heteroatm is N. 

In some embodiments of Formula U, Rai and Rbi are each independently selected 
from the group consisting of hydrogen, halogen, alkyl, alkenyl, alkoxy, alkylthio and 
-N(R9)2; or when taken together, Rai and Rb, form a fused aryl ring or heteroaryl ring 
containing one heteroatom selected from the group consisting of N and S wherein the aryl 
or heteroaryl ring is unsubstituted or substituted by one or more R groups, or substituted 
by one R3 group, or substituted by one R3 group and one R group; or when taken together, 
Rai and Rbi form a fiised 5 to 7 membered saturated ring, optionally containing one 
heteroatom selected from the group consisting of N and S. and unsubstituted or substituted 
by one or more R groups; wherein R is selected from the group consisting of halogen, 
hydroxy, alkyl, alkenyl, haloalkyl, alkoxy, alkylthio, and-N(R9)2; and R3 is selected from 
the group consisting of -Z-R4, -Z.X-R4, -Z-X-Y-R4, -Z-X-Y-X-Y-R4, and-Z-X-Rj. 
In some embodiments of Formula II, Rai and Rbi form a fused aryl ring. 
In some embodiments of Formula II, Rai and Rb. form a fused benzene ring which 
is unsubstituted. 

In some embodiments of Formula II, Rai and Rbi form a fiised heteroaryl ring. 
In some embodiments of Formula II, Rai and Rbi form a fiised pyridine ring which 
is unsubstituted. 

In some embodiments of Formula U, Rai and Rb. form a fiised 5 to 7 membered 
saturated ring, optionally containing one heteroatom selected from the group consisting of 
N and S, wherein the ring is unsubstituted. 

In some embodiments of Formula II, Ra. and Rb. form a fiised 5 to 7 membered 

saturated ring. 
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In some embodiments of Formula II, Rai and Rbi form a fused 5 to 7 membered 
saturated ring containing one heteroatom selected from the group consisting of N and S. 
In certain embodiments the heteroatom is N. 

In some embodiments of Formula IX, Ra2 and Rb2 are each independently selected 
5 from the group consisting of hydrogen, halogen, alkyi, alkenyl, alkoxy , alkylthio, and 
-N(R9)2. In certain ofthese embodiments, Ra2 and Rb2 are each independently alky 1. In 
certain of these embodiments, Ra2 and Rb2 are each methyl. 

In some embodiments of Formula la, Ras and Rb3 are each independently selected 
from the group consisting of hydrogen, halogen, alkyl, alkenyl, alkoxy, alkylthio, and 
10 -N(R9)2; or when taken together, Ra3 and Rb3 form a fused aryl ring or heteroaryl ring 

containing one heteroatom or a 5 to 7 membered saturated ring containing one heteroatom 
wherein the heteroatom is selected from the group consisting of N and S and wherein the 
aryl, heteroaryl, or 5 to 7 membered saturated ring is unsubstituted or substituted by one or 
more non-interfering substituents. 
1 5 In some embodiments (e.g., of Formulas I through VIII), R is selected from the 

group consisting of halogen, hydroxy, alkyl, alkenyl, haloalkyl, alkoxy, alkylthio, and 

-N(R9)2. 

In some embodiments (e.g., of Formulas I through VIII and particularly Formula 
III), R is selected from the group consisting of hydroxy and methoxy. In certain d these 
20 embodiments (e.g., of Formula III), m is 0. In certain of these embodiments, m is 0 and n 
is 1. 

In some embodiments (e.g., of Formula LXXX), Rd is selected from the group 
consisting of halogen, alkyl, alkenyl, trifluoromethyl, and dialkylammo. 

In some embodiments of Formulas I and la, R' is selected from the group consisting 
25 of -R4, -X-R4, -X- Y-R4, -X-Y-X-Y-R4, and -X-R5; wherein: 

X is selected from the group consisting of alkylene, alkenylene, alkynylene, 
arylene, heteroarylene, and heterocyclyiene wherein the alkylene, alkenylene, and 
alkynylene groups can be optionally interrupted or terminated by arylene, heteroarylene or 
heterocyclyiene and optionally interrupted by one or more-O- groups; 
30 Y is selected from the group consisting of -0-, -S(0)o-2-, -S(0)2-N(R8)-, -C(R6)-, 

.C(R6)-0-, -0-C(R6)-, -0-C(0)-0- -N(R8)-Q-, -C(R6)-N(R8)-, -0-C(R6)-N(R8)-, 
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-C(R6)-N(OR9)-, -0-N(R8)-Q-, -0-N=C(R4>, -C(=N-0-R8)-, -CH(-N(-0-R8)-Q-R4)-, 



-^^^N-Q- -N-C(Re)-N-W- -N— R-N-Q- 





, and 



N-C(R6)-N 
R y ^Rio 

9 

R4 is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl, 
arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, heteroarylallcylenyl, 
heteroaryloxyalkylenyl, allylheteroarylenyl, and heterocyclyl wherein the alkyl, alkenyl, 
alkynyl, aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, heteroarylalkylenyl, 
heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl groups can be unsubstituted 
or substituted by one or more substituents independently selected from the group 
consisting of alkyl, alkoxy, hydroxyalkyl, haloalkyl, haloalkoxy, halogen, nitro, hydroxy, 
mercapto, cyano, aryl, aryloxy, arylalkyleneoxy, heteroaryl, heteroaryloxy, 
heteroarylalkyleneoxy, heterocyclyl, amino, alkylamino, dialkylamino, 
(dialkylamino)alkyleneoxy, and in the case of alkyl, alkenyl, alkynyl, and heterocyclyl, 
0x0; 

R5 is selected from the group consisting of 
-N-C(R,) -U-S{0), _v-f4 ; -0-N=( 




99 9 J 

N-C(R6)-N \ 

» 

R6 is selected from the group consisting of =0 and =S; 
R7 is C2.7 alkylene; 

is selected from the group consisting of hydrogen, alkyl, alkoxyalky lenyl, 
hydroxyalkylenyl, arylalkylenyl, and heteroarylalkylenyl; 

R9 is selected from the group consisting of hydrogen and alkyl; 
Rio is C3.8 alkylene; 

A is selected from the group consisting of -0-, -C(0)-, -S(0)o.2-, and -N(R4)-; 
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A' is selected from the group consisting of -0-, -S(0)o.2-, -N(-Q-R4)-, and -CH2-; 
Q is selected from the group consisting of a bond, -C(R6)-, -C(R6)-C(R6)-, 
-S(0)2-, -C(R6)-N(R8)-W-, -S(0)2.N(R8)-, -C(R6>0-, -C(R6)-S-, and -C(R6>N(OR9)s 

V is selected from the group consisting of -C(R6)-, "0-C(R6)-, -N(R8)-C(R6)-, and 
5 -S(0)2S 

W is selected from the group consisting of a bond, -C(0)-, and -S(0)2-; and 
a and b are independently integers from 1 to 6 with the proviso that a + b is < 7. In 
certain of these embodiments, the above group from which Y is selected also includes 
-C(=N-0-R8)-NH-. In certain of these embodiments of Formulas I and la, Y is selected 
10 from the group consisting of -S(0)o.2-, -S(0)2-N(R8)-, -C(R6)-, -C(R6)-0-, -0-C(R6)-, 
-0-C(0)-0-, -N(R8)-Q-, -C(R6>N(R8)-, .O.C(R6)-N(R8)-, -C(R6>N(OR9)-, 



v«7 



, and 




N-C(R6)-N 




R 



^° ; Rs is selected from the group consisting of 

-N-C(R6) -N-S(0)2 _v-|( \ 4- N-C(R6)-N a 

R7 , ^ , (CH2)b^ ^and " ; 

1 5 and Rg is selected firom the group consisting of hydrogen, alkyl, alkoxyalkylenyl, 

hydroxyallsylenyl, and arylalkylenyl. In certain of these embodiments, Y is selected from 
the group consisting of -S(0)o.2-, -S(0)2-N(R4!)-, -C(R6)-, -C(R6)-0-, -0-C(R<i)-, 
-O.C(0)-0-, -N(R«)-Q-, -C(R6)-N(R8)-, -0-C(R6)-N(R8)-, -C(R6)-N(OR9)-, 




N-Q— -N-C(Re)-N-W- _v_N 

, , ^Rio ,and 






N-C(R6)-N 

) ^ R 

R / "10 

20 ^° ; Rs is selected from the groiq> consisting of 
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Rs is selected from the group consisting of hydrogen, alkyl, alkoxyalkylenyl, and 
arylalkylenyl; and Q is selected from the group consisting of a bond, -C(R6)-, 
-C(R6)-C(R6)-, -S(0)2-. .C(R6)-N(R8)-W-, .S(0)2-N(R8)-, -C(R6)-0-, and 
-C(R«)-N(0R9)-. 

In some embodiments of Formulas I and la, R' is selected from the group consisting 
of -R4, -X-R4, -X-Y-R4, -X-Y-X'-Y'-R4. and -X-R5; wherein: 

X is alkylene that is optionally interrupted or terminated by heterocyclylene and 

optionally interrupted by one -O- groiq); 

Y is selected from the group consisting of -0-, -S(0)2-, -S(0)2-N(R8)-, -C(0)-, 

-C(0)-0-, -O-C(O)-, -N(R8)-Q-, -C(0)-N(R8)-, 
N-Q— -N— R7-N-Q- 




, and ^ 



X' is selected from the group consisting of alkylene and arylene; 

Y' is selected from the group consisting of -S-, -C(0)-, -C(0)-0-, -C(0)-N(R8)-, 

-S(0)2-N(R8)-, and -N(R8)-C(0)s 

R4 is selected from the group consisting of hydrogen, alkyl, aryl, heterocyclyl, 
heteroaryl, heteroarylalkylenyl, alkynyi, arylalkylenyl, and arylalkenylenyl, wherein the 
alkyl, aryl, arylalkylenyl, heterocyclyl, heteroaryl, and heteroarylalkylenyl groups can be 
unsubstituted or substituted by one or more substituents independently selected from the 
group consisting of alkyl, alkoxy, haloalkyl, haloalkoxy, halogen, hydroxy, cyano, aryl, 
aryloxy, heteroaryl, heterocyclyl, ammo, dialkylamino, and in the case of alkyl and 

heterocyclyl, 0x0; 

Rs is selected from the group consisting of: 

— N— C(0) — N— S(0)2 _N(R3)-C(0)-N A 
^R7-^ , .and \CH,),-^. 

Re is selected jfrom the group consisting of =0 and =S; 
R7 is C2-7 alkylene; 
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Rg is selected from the group consisting of hydrogen, alkyl, alkoxyalkylenyl, 
hydroxyalkylenyl, arylalkylenyl, and heteroarylalkylenyl; 
Rio is C3.8 alkylene; 

A is selected from the group consisting of -0-, -C(0)-, and -N(R4)-; 
Q is selected from the group consisting of a bond, -C(R6)-, -S(0)2-, 



W is selected from the group consisting of a bond and -C(0)-; and 
a and b are independently integers from 1 to 6 with the proviso that a -f b is < 7. 
In certain of these embodiments of Formulas I and la, X is alkylene that is optionally 
interrupted or terminated by heterocyclylene; Y is selected from the group consisting of 



hydrogen, alkyl, aryl, heterocyclyl, heteroaryl, heteroarylalkylenyl, alkynyl, and 
arylalkenylenyl, wherein the alkyl, aryl, heterocyclyl, heteroaryl, and heteroarylalkylenyl 
groups can be unsubstituted or substituted by one or more substituents independently 
selected from the group consisting of alkyl, alkoxy, haloalkyl, haloalkoxy, halogen, 



case of alkyl and heterocyclyl, 0x0; and Rg is selected from the group consisting of 
hydrogen, alkyl, alkoxyalkylenyl, hydroxyalkylenyl, and arylalkylenyl. 

In some embodiments of Formulas I and la, R' is selected from the group consisting 
of alkyl, arylalkylenyl, heterocyclylalkylenyl wherein heterocyclyl is unsubstituted or 
substituted with one or two 0x0 groups, aryloxyalkylenyl, hydroxyalkylenyl, 
aminoalkylenyl, haloalkylenyl, alkylsulfonylalkylenyl,-X-Y-R4, and -X-R5; wherein X is 



alkylene; Y is -N(R8)-C(0)-, .N(R8)-S(0)2-, -N(R8)-C(0)-N(R8)-, -N(R8>C(S)-N(R8)-, 
-N(R8)-S(0)2-N(R8)-, or 



-C(R6)-N(R8)-W-, -S(0)2-N(R8)-, -C(0>0-, and .C(0)-Ss 




; R4 is selected from the group consisting of 



hydroxy, cyano, aryl, aryloxy, heteroaryl, heterocyclyl, amino, dialkylamino, and in the 




; R4 is alkyl, aryl, or heteroaryl; and R5 is 
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-N— CCRg) -N— S(0)2 -N(R8)-C(0)-N A 
^r/ , .or VhA-^. 

In some embodiments of Formulas I and la, R' is selected from the group consisting 
of C,.s alkyl, alkynyl, arylC,-4 alkylenyl. cycloalkylC,^ alkylenyl. 
Cm alkyl-S(0)2-CM alkylenyl, aryl-S(0)2-CM alkylenyl. 

Cm alkyl-S(0)rCM alkylenyl-O-CM alkylenyl. Cm alkyl-S(OVNH.C,^ alkylenyl. 
hydroxyCM alkylenyl, haloCM alkylenyl, aminoCM alkylenyl. 
Cm alkyl-C(0)-0-CM alkylenyl. Cm alkyl-C(0)-NH-CM alkylenyl, 
aryl-C(0)-NH-CM alkylenyl wherein aryl is unsubstituted or substituted with one or two 

halogen groups, heteroaryl-C(0)-NH-CM alkylenyl, 
di(CMalkyl)ammo-S(0)2-NH-CMalkylenyl,aryI-S(0)2-NH-CMalkylenyl, 

aryl-NH-C(0)-NH-C,u, alkylenyl, heteroaryl.NH-C(S)-NH-CM alkylenyl, 
di(CM alkyl)amino-C(0)-NH-CM alkylenyl. Cm alkylamino-C(0)-NH-CM alkylenyl, 
di(CM alkyl)amino-S(0)2-CM alkylenyl, Cm alkylamino-S(0)2-CM alkylenyl, 
amino-S(0)2-CM alkylenyl, heteroarylCM alkylenyl wherein heteroaryl is unsubstituted or 
substituted by a substituent selected from the group consisting of aryl, heteroaryl, and 
alkyl, and heterocyclylCM alkylenyl wherein heterocyclyl is unsubstituted or substituted by 
one or two substituents selected from the group consisting of heteroaryl and oxo. In some 
embodiments of Formulas I and la, the above group from which R' is selected also 
includes hydrogen, Cm alkyl-S(0)2-CM alkylenyl-NH-C,^ alkylenyl. cyanoCM alkylenyl, 
hydroxyiminoC2.5 alkylenyl. Cm alkoxyiminoC2-5 alkylenyl, 
amino(hydroxyimino)C2.s alkylenyl. NH2-C(0)-Cm alkylenyl. 
Cm alkyl-C(0)-CM alkylenyl, Cm alkyl-0-C(0)-NH-CM alkylenyl, 
heterocyclyl-C(0)-NH-CM alkylenyl; and wherein heteroaryl is unsubstituted or 
substituted by a substituent selected from the group consisting of aryl. arylalkylenyl, 
heteroaryl, and alkyl; and wherein heterocyclyl is unsubstituted or substituted by one or 
two substituents selected from tiie group consisting of arylalkylenyl, heteroaryl, and oxo. 

In some embodiments of Formulas I and la, R' is selected from the group consisting 
of methyl, ethyl, propyl, 2-methylpropyl, 2.2-dimethylpropyl, butyl, pent-4.ynyl. 2- 
phenylethyl. 2.hydroxy-2-metiiylpropyl, ^hydroxybutyl. 2-amino-2-methylpropyl, 2- 
aminoethyl, 4-aminobutyl, 2.methanesulfonylethyl, 2-(propylsulfonyl)ethyl, 4- 
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(methylsulfonyl)butyl, 3-(phenylsulfonyl)propyl, 2-methyl-2-[2- 
(methylsulfonyl)ethoxy]propyl, 4-acetoxybutyl, 4-methanesulfonylaminobutyl, 2-methyl- 
2-[(methylsulfonyl)aminopropyl, 2-(2-propanesulfonylamino)ethyl, 2- 
(benzenesulfonylamino)ethyl, 2-(dimethylaminosulfonylamino)ethyl, 4- 
(aminosulfonyl)butyl, 4-[(methylamino)sulfonyl]butyl, 4-[(dimethylamino)sulfonyl]butyl, 
2-[(cyclohexylcarbonyl)amino>2-methylpropyl,2-[(cyclopropylcarbonyl)ammo]-2- 
me%lpropyl,2-(isobutyiylamino>2-methylpropyl,2-methyl-2-(propionylamino)propyl, 
2-methyl-2-[(pyridin-3-ylcarbonyl)amino]propyl,2-methyl-2-[(pyridin-4- 

yl<»rbonyl)amino]propyl, 2-(acetylainino)-2-methylpropyl, 
2-(benzoylamino)ethyl,2Kbenzoylamino)-2-me%lpropyl,2-[(4-fluoroben2oyl)anim 

methylpropyl,2-[(3,4-difluorobenzoyl)ammo]-2-methylpropyl, 
2-[(pyridin-3-ylcarbonyl)amino]ethyl,2-(isobutyrylamino)ethyl, 
2- { [(isopropy lamino)carbonyl]amino]-2-methylpropy.l, 

2- { [(isopropylamino)carbonyl]amino}ethyl, 4-[(morpholin-4-ylcarbonyl)amino]butyl, 4- 
(4-pyridin-2-ylpiperazin-l-yl)butyl, 3-(3-methylisoxazol-5-yl)propyl, 3-(3- 
isopropylisoxazol-5-yl)propyl, 3-(3-phenylisoxazol-5-yi)propyl, 3-(3-pyridin-3-ylisoxazol- 
5-yl)propyl>(3,5,5-trimethyl-l,2,4-oxadiazol-4(5/0-yl)butyl,4-(3-methyl-l-oxa-2,4- 
diazaspiro[4.4]non-2-en-4-yl)butyl, 2- {[(pyridin-3-ylamino)carbonothioyl]amino}ethyl, 2- 
{[(dimethylaramo)carbonyl]amino}ethyl, and 2-{[(phenylamino)carbonyl]amino}ethyl. In 
some embodiments of Formulas I and la, the above group from which R' is selected also 
includes hydrogen, hydroxymethyl, 2-cyano-2-methylpropyl, 3-amino-2,2-dimethyl-3- 
oxopropyl, 2,2-dimethyl-4-oxopentyl, 2-methyl-2-(methylsulfonyl)propyl, 2-methyi-2-{[2- 
(methylsulfonyI)ethyl]ammo}propyl, 2-[(methylsulfonyi)amino]ethyl, 3- 
[(methylsulfonyl)amino]propyl,2-[(cyclopropylcarbonyl)amino]ethyl,2- 

(acetylamino)ethyl, 2-(propionylamino)ethyl, 2-[(4-fluorobenzoyl)amino]ethyl, 2- 
{[(ethylamino)carbonyl]amino}ethyl,2-[(morpholin-4-ylcarbonyl)amino]ethyl,2- 
[(ethoxycarbonyl)amino]ethyl,2-(l,l-dioxidoisothiazolidm-2-yl)ethyl,3-(l//-pyrrol-3- 
yl)propyl,3-(l-benzyl-li/-pyrrol-3-yl)propyl, 3-(l-benzyl-2,5-dihydro-l//-pyrrol-3- 
yl)propyl, 3-(5-butylisoxazol-3-yl)propyl, 3-(5-phenylisoxazol-3-yl)propyl, 3-(5-pyridin-3- 
ylisoxazol-3-yl)propyl,2-({[(3,4-difluorophenyl)amino]carbonyl}amino)ethyl,2-({[(4- 
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fluorophenyl)amino]carbonyl}amino)ethyl, 4-(hydroxyimino)butyl, 4- 
(methoxyimino)butyl, and 5-amino-5-(hydroxyimino)pentyl. 

In some embodiments of Formulas I and la, R' is is selected from the group 
consisting of methyl, ethyl, propyl, butyl, 2-methylpropyl, 2.2-dimethylpropyl. 2-hydroxy- 
2-methylpropyl, 2-(propylsulfonyl)ethyl, 2-methanesulfonylethyl, 2-methyl-2- 
[(methylsulfonyl)amino]propyl, 2-[(cyclohexylcarbonyl)amino]-2-raethylpropyl, 2- 
{[(isopropylamino)carbonyl]amino}ethyl, 4-[(morpholin-4-ylcarbonyl)ainino]butyl, 2- 
(ben2oyIamino)ethyl, and 4-methanesulfonylaminobutyl. In some embodiments of 
Formulas I and la, the above group from which R is selected also includes 3-amino-2,2- 
dimethyl-3-oxopropyl and 2,2-dimethyl-4-oxopentyl. 

In some embodiments of Formulas I and la, R" is selected from the group 

consisting of -R4. -X-R4. -X-Y-R4, and -X-Rs; wherein: 

X is selected from the group consisting of alkylene, alkenylene, alkynylene, 
arylene, heteroarylene, and heterocyclylene wherein the alkylene. alkenylene, and 
alkynylene groups can be optionaUy interrupted or terminatedby arylene, heteroarylene or 
heterocyclylene and optionally interrupted by one or more-0- groups; 

Y is selected from the group consisting of -0-, -S(0)o-2-, -S(0)2-N(R8)-. -C(R6)-. 
-C(R<i)-0-, -0-C(R6)-. -0-C(0)-0-. -N(R8)-Q-, -C(R6>N(R8)-, -0-C(R6)-N(R8)-, 
-C(R6)-N(OR9)-, -0-N(R8)-Q-, -0-N=C(R4)-. -C(=N-0-R8)-. -CH(-N(-O.R«)-Q-R4)-. 




N.Q_ -N-C(R6)-N-W- -N— R7-N-Q- -v-N 
rJ ^rX ^Rz-^ , ,and 





N-C(R6)-lNl 
J ^ R 

Rio 




R4 is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl. aryl. 
arylalkylenyl. aryloxyalkylenyl. alkylarylenyl, heteroaryl, heteroarylalkylenyl, 
heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl wherein the alkyl, alkenyl, 
alkynyl. aryl, arylalkylenyl. aryloxyalkyfcnyl. alkylarylenyl, heteroaryl. heteroarylalkylenyl, 
heteroaryloxyalkylenyl, alkylheteroarylenyl. and heterocyclyl groups can be unsubstituted 
or substituted by one or more substituents independently selected from the group 
consisting of alkyl. alkoxy, hydroxyalkyl, haloalkyl, haloalkoxy. halogen, nitro. hydroxy. 
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mercapto, cyano, aryl, aryloxy, arylalkyleneoxy, heteroaryl, heteroaryloxy, 
heteroarylalkyleneoxy, heterocyclyl, amino, alkylamino, dialkylamino, 
(dialkylamino)alkyleneoxy, and in the case of alkyl, alkenyl, alkynyl, and heterocyclyl, 



oxo; 



, and 




R5 is selected from the group consisting of 
-N-C(Re) ~N-S(0), _v-i^ -0-N=^ 

N-C(R6)-N i 

is selected from the group consisting of =0 and =S; 
R7 is C2-7 alkylene; 

10 Rg is selected from the group consisting of hydrogen, alkyl, alkoxyalkylenyl, 

hydroxyalkylenyl, arylalkylenyl, and heteroarylalkylenyl; 

R9 is selected from the group consisting of hydrogen and alkyl; 
Rio is C3.8 alkylene; 

A is selected from the group consisting of -0-, -C(0)-, -S(0)o-2-, and ~N(R4)-; 
15 A' is selected from the group consisting of -0-, -S(0)o.2-, -N(-Q-R4)-, and -CH2-; 

Q is selected from the group consisting of a bond, -C(R^)-, -C(R6)-C(R6)-, 
-S(0)2-, -C(R6)-N(R8)-W-, -S(0)2-N(R8K -C(R6)-0-, -C(R6)-S-, and -C(R6)-N(OR9)s 

V is selected from the group consisting of -C(R^)-, -0-C(R6)-, -N(R8)-C(R6)", and 
-S(0)2S 

20 W is selected from the group consisting of a bond, -C(0)-, and -S(0)2-; and 

a and b are independently integers from 1 to 6 with the proviso that a + b is < 7. In 
certain of these embodiments, the above group from which Y is selected also includes 
-C(=N-0-R8)-NH-. In certain of these embodiments of Formulas I and la, Y is selected 
from the group consisting of -S(0)o-2-, -S(0)2-N(R8)-, -C(R6)-, -C(R6)-0-, -0-C(R^)-, 

25 -0-C(0>0^ -N(R8)-Q-, -C(R6)-N(R8)-, -0-C(R6)-N(R8>, -C(R6)-N(OR9K 
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, and 





N-C(Re)-N 

; and 

Rs is selected from the group consisting of 

-N-C(R6) -N-S(0)2 _v-|<j -f- N-C(R6)-N a 

R/ ^ «7 ^ (CH2)b-^ ^ and '^^o ; 

and R« is selected from the group consisting of hydrogen, alkyl, alkoxyalkybnyl, 
hydroxyalkylenyl, and arylalkylenyl. In certain of these embodiments of Formulas I and 
la, Y is selected from the group consisting of -S(0)o.2-, -S(0)2-N(R8)-, -C(R6)-, -C(R6)-0-, 
-0-C(R6)-, -0-C(0)-0-. -N(R8)-Q-, -C(R6)-N(R8)-, -0-C(R6)-N(R8>, -C(R6)-N(OR9)-, 

N-Q— — N-C(R6)-I^-W- _v-N 
« , , "'10 ,and 







N-C(R6)-N 
J ^ R 

^° ; R5 is selected from the group consisting of 

-N-qR^) -N-S(0)2 _v-|( ]^ -A N-C(Re)-N 



A 

(CH2)b 

« 

Rg is selected from the group consisting of hydrogen, alkyl, alkoxyalkylenyl, and 
arylalkylenyl; and Q is selected from the group consisting of a bond, -C(R6)-, 
-C(R6>C(R6h -S(0)2-, -C(R6>N(R8)-W., -S(0)2-N(R8)-, -C(R6)-0-, and 
-C(R6)-N(OR9)-. 

In some embodiments of Formulas I and la, R" is selected from the group 
consisting of -R4, -X-R4, and -X-Y-R4; wherein: 

X is alkylene that is optionally terminated by arylene or heterocyclylene; 

Y is selected from the group consisting of -S(0)2-, -C(0)-, -C(0)-0-, -N(R8)-Q-, 
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-C(0)-N(R8)-, and 



— N 




R4 is selected from the group consisting of hydrogen, alkyl, aryl, arylalkylenyl, 
aiyloxyallcylenyl, heterocyclyl, and heteroaryl, wherein the alkyl, aryl, aryloxyalkylenyl, 
and heterocyclyl groups can be unsubstituted or substituted by one or more substituents 
independently selected from the group consisting of alkyl, alkoxy, hydroxyalkyl, haloalkyl, 
haloalkoxy, halogen, nitro, hydroxy, cyano, aryl, atyloxy, heteroaryl, heterocyclyl,and in 
the case of heterocyclyl, 0x0; 

is selected from the group consisting of =0 and =S; 

R7 is C2.7 alkylene; 

Rg is in selected from the group consisting of hydrogen, alkyl, alkoxyalkyleny 1, 
hydroxyalkylenyl, and arylalkylenyl; and 

Q is selected from the group consisting of a bond, -C(0)-, -S(0)2-, -C(R6)-N(R8)-, 
and -S(0)2-N(R8)-. 

In some embodiments of Formulas I and la, R" is selected from the group 
consisting of hydrogen, alkyl, arylalkylenyl, alkoxyalkylenyl, and hydroxyalkylenyl. In 
certain embodiments, R" is selected from the group consisting of hydrogen, alkyl, 
arylalkylenyl, and alkoxyalkylenyl. In certain embodiments, R" is selected from the group 
consisting of hydrogen, alkyl, and alkoxyalkylenyl. 

In some embodiments of Formulas I and la, R" is selected from the group 
consisting of hydrogen, C1-5 alkyl. Cm alkoxyCM alkylenyl, hydroxyQ^ alkylenyl, and 
arylCM alkylenyl wherein aryl is unsubstituted or substituted by one or more substituents 
selected from the group consisting of chloro, fluoro, methoxy, methyl, cyano, and 
methoxycarbonyl. In certain embodiments, R" is selected from the group consisting of 
hydrogen, C1-5 alkyl, Cm alkoxyCM alkylenyl, and arylCM alkylenyl wherein aryl is 
unsubstituted or substituted by one or more substituents selected from the group consisting 
of chloro, fluoro, methoxy, methyl, cyano, and methoxycarbonyl. In certain embodiments, 
R" is selected from the group consisting of hydrogen. Cm alkyl, and 
Cm alkoxyCM alkylenyl. 

In some embodiments of Formulas I and la, R" is selected from the group 
consisting of hydrogen, methyl, ethyl, propyl, butyl, 2-methoxyethyl, 2-hydroxyethyl, and 



-49- 



wo 2006/107753 



PCTAJS2006/011953 



benzyl. In certain embodiments, R" is selected from the group consisting of hydrogen, 
methyl, ethyl, propyl, butyl, 2-methoxyetliyl, and benzyl. In certain embodiments, R" is 
selected from the group consisting of hydrogen, methyl, ethyl, propyl, butyl, and benzyl. 
In certain embodiments, R" is selected from the group consisting of methyl, ethyl, prop>i, 
and butyl. In certain embodiments, R" is selected from the group consisting of methyl, 
ethyl, propyl, butyl, 2-methoxyethyl, and 2-hydroxyethyL 

In some embodiments of Formula I, one or more R'" groups are present. In certain 
of these embodiments, R"' is one or more R groups, or one R group and one R3 group, or 
one R3 group. 

In some embodiments (e.g., of Formulas II through IX and LXXX), Ri is selected 
from the group consisting of -R4, -X-R4, -X-Y-R4, -X-Y-X-Y-R4, and -X-R5; wherein: 

X is selected from the group consisting of alkylene, alkenylene, alkynylene, 
arylene, heteroarylene, and heterocyclylene wherein the alkylene, alkenylene, and 
alkynylene groups can be optionally interrupted or terminated by arylene, heteroarylene or 
heterocyclylene and optionally interrupted by one or more -O- groups; 

Y is selected from the group consisting of -0-, -S(0)o-2". -S(0)2-N(R8)-, -C(R6)", 
-C(R6)-0-, -0-C(R6>, -0-C(0)-0-, -N(R8)-Q-, -C(R6>N(R8)-, .0-C(R6)-N(R8>, 
-C(R6)-N(OR9)-, -0-N(R8)-Q-, -0-N=C(R4)-, -C(=N-0-R8)-, -CH(-N(-0-R8)-Q-R4)-, 




9 



R4 is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl, 
arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, heteroarylalkylenyl, 
heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl wherein the alkyl, alkenyl, 
alkynyl, aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, heteroarylalkylnyl, 
heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl groups can be unsubstituted 
or substituted by one or more substituents independently selected from the group 
consisting of alkyl, alkoxy, hydroxyalkyl, haloalkyl, haloalkoxy, halogen, nitrq hydroxy, 
mercapto, cyano, aryl, aryloxy, arylalkyleneoxy, heteroaryl, heteroaryloxy, 
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heteroarylalkyleneoxy, heterocyclyl, amino, alkylamino, dialkylamino, 
(dialkylamino)alkyleneoxy, and in the case of alkyl, alkenyl, alkynyl, and heterocyclyl, 
oxo; 

Rs is selected from the group consisting of 



Re is selected from the group consisting of =0 and =S; 
Ry is C2-7 alkylene; 

Rg is selected from the group consisting of hydrogen, alkyl, alkoxyalky lenyl, 
hydroxyalkylenyl, arylalkylenyl, and heteroarylalkylenyl; 

R9 is selected from the group consisting of hydrogen and alkyl; 
Rio is C3-8 alkylene; 

A is selected from the group consisting of -0-, -C(0)-, -S(0)o.2-, and -N(R4)-; 
A' is selected from the group consisting of -0-, -S(0)o-2-, -N(-Q-R4)-, and -CH2-; 
Q is selected from the group consisting of a bond, -C(R6)-, -C(R6)-C(R6)-, 



-S(0)2-, -C(R6)-N(R8)-W-, -S(0)2-N(R8)-, -C(R6)-0-, -C(R6)-S-, and -C(R6)-N(OR9)-; 

V is selected from the group consisting of -C(R6)-, -0-C(R6)-, -N(R8)-C(R6)-, and 



W is selected from the group consisting of a bond, -C(0)-, and -8(0)2-; and 
a and b are independently integers from 1 to 6 with the proviso that a + b is < 7. In 
certain of these embodiments, the above group from which Y is selected also includes 
-C(=N-0-R8)-NH-. In certain of these embodunents (e.g., of Formulas II through IX and 



LXXX), Y is selected from the group consisting of -S(0)o.2-, -S(0)2-N(R8)-, -C(R6)-, 
.C(R6)-0-, -0-C(R6)-, -0"C(0)-0-, -N(R8)-Q-, -C(R6)-N(R8)-, -0-C(R6)-N(R8)-, 
.C(R6)-N(OR9K 




, and 



-S(0)2S 
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and 




N-C(R6)-i^ 

^ R 




10 



; Rs is selected from the group consisting of 



A 

2/b 



and Rg is selected from the group consisting of hydrogen, alkyl, alkoxyalkylenyl, 
hydroxyalkylenyl, and aryMkylenyl. In certain of these embodiments, Y is selected from 
the group consisting of -S(0)o-2-, -S(0)2-N(R8)-. -C(R6)-. -C(R6)-0-, -0-C(R6)-, 
-0-C(0)-0-, -N(Rs)-Q-, -C(R6)-N(R8)-, -0-C(R6)-N(R8)-, -C(R6)-N(OR9)-. 




N-Q— — N-C(R6)-IJf-W- _v-N 
R,o'^ ^ , and 





N-C(R6)-N 

^ R 




10 



; Rs is selected from the group consisting of 



M c!^o^ X/ / N-C(R6)-N A 

^r/ ^Ry HCHA-^ and ' 

Rg is selected from the group consisting of hydrogen, alkyl, alkoxyalkylenyl, and 
arylalkylenyl; and Q is selected from the group consisting of a bond, -C(R6)-, 
.C(R6)-C(R6)-. -S(0)2-, -C(R6)-N(R8)-W-, -S(0)2-N(R8)-. -C(R6)-0-, and 
-C(R6)-N(OR9)-. 

In some embodiments (e.g., of Formulas II throughlX and LXXX), Ri is selecte( 
from the group consisting of -R4, -X-R4, -X-Y-R4. -X-Y-X'-Y'-R4. and -X-Rsi wherein: 
X is alkylene that is optionally interrupted or terminated by heterocyclylene and 

optionally interrupted by one -O- group; 

Y is selected from the group consisting of -0-, -S(0)2-, -S(0)2-N(R8)-, -C(0)-, 

-C(0)-0-, -O-C(O)-, -N(R8)-Q-, -C(0)-N(R8)-, 
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N-Q— — N— R7— I^-Q— 

is selected from the group consisting of alkylene and arylene; 
is selected from the group consisting of -S-, -C(0>, -C(0)-0-, -C(0)-N(R8)-, 
-S(0)2-N(R8)-, and -N(R8)-C(0)-; 
5 R4 is selected from the group consisting of hydrogen, alkyl, aryl, heterocyclyl, 

heteroaryl, heteroarylalkylenyl, alkynyl, aiylalkylenyl, and arylalkenylenyl, whcein the 
alkyl, aryl, aiylalkylenyl, heterocyclyl, heteroaryl, and heteroarylalkylenyl groups can be 
unsubstituted or substituted by one or more substituents independently selected from the 
group consisting of alkyl, alkoxy, haloalkyl, haloalkoxy, halogen, hydroxy, cyano, aryl, 
10 aryloxy, heteroaryl, heterocyclyl, amino, dialkylamino, and in the case of alkyl and 
heterocyclyl, 0x0; 

R5 is selected from the group consisting of 

_N_c(0) -N-S(O), -N(R3)^C(0)-N \ 
^R/ ^ ^R/ \0H,),^. 

Re is selected from the group consisting of =0 and =S; 
15 R7 is C2-7 alkylene; 

Rg is selected from the group consisting of hydrogen, alkyl, alkoxyalkylenyl, 
hydroxyalkylenyl, arylalkylenyl, and heteroarylalkylenyl; 
Rio is C3.8 alkylene; 

A is selected from the group consisting of -0-, -C(0)-, and -N(R4)-; 
20 Q is selected from the group consisting of a bond, -C(R6)-, -S(0)2-, 

-C(R6)-N(R8)-W-, -S(0)2-N(R8)-, -C(0)-0-, and -.C(0)-Ss 

W is selected from the group consisting of a bond and -C(0)-; and 
a and b are independently integers from 1 to 6 with the proviso that a + b is < 7. 
In certain of these embodiments, X is alkylene that is optionally interrupted or terminated 
25 by heterocyclylene; Y is selected from the group consisting of-S(0)2-, -C(0)-, 
-C(0).0-, -O-C(O)-, -N(R8)-Q-, -C(0).N(R8)., 
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N-Q— — N— 

"•^ , and ^7 ; R4 is selected from the group consisting of 



hydrogen, alkyl, aryl, heterocyclyl, heteroaryl, heteroarylalkylenyl, alkynyl, and 
arylalkenylenyl, wherein the alkyl, aryl, heterocyclyl, heteroaryl, and heteroarylalkylenyl 
groups can be unsubstituted or substituted by one or more substituents independently 
selected from the group consisting of alkyl, alkoxy, haloalkyl, haloalkoxy, halogen, 
hydroxy, cyano, aryl, aryloxy, heteroaiyl, heterocyclyl, amino, dialkylamino, and in the 
case of alkyl and heterocyclyl, 0x0; and Rg is selected from the group consisting of 
hydrogen, alkyl, alkoxyalkylenyl, hydroxyallcylenyl, and arylalkylenyl. 

In some embodiments (e.g., of Formulas II through IX and LXXX), Ri is selected 
from the group consisting of alkyl, arylalkylenyl, heterocyclylalkylenyl wherein 
heterocyclyl is unsubstituted or substituted with one or two 0x0 groups, aryloxyalkylenyl, 
hydroxyalkylenyl, aminoalkylenyl, haloalkylenyl, alkylsilfonylalkylenyl, -X-Y-R4, and 
-X-Rs; wherein X is alkylene; Y is -N(R8)-C(0)-, -N(R8)-S(0)2-, -N(R8)-C(0)-N(R8)-, 




-N(R8)-C(S)-N(R8)-, -N(R8)-S(0)2-N(R«)-, or ; R4 is alkyl, aiyl, or 

-N-C(Re) -N^S(O), -N(Re)-C(0)-N a 
heteroaryl; and R5 is , R7 ,or {^^2)b-^ , 

In some embodiments (e.g., of Formulas II through IX and LXXX), Ri is selected 
from the group consisting of alkyl, arylalkylenyl, aryloxyalkylenyl, hydroxyalkyl, 
alkylsulfonylalkylenyl,-X-Y-R4, and -X-R5; wherein X is alkylene; Y is -N(R8)-C(0)-, 
-N(R8)-S(0)2-, -N(R8)-C(0)-N(R8)-, or 




R 

^° ; R4 is alkyl, aryl, or heteroaryl; and R5 is 

-N-C(Rs) -N-S(0)2 _N(Re)-C(0)-N a 

. ,or \CHA-^. 

In some embodiments (e.g., of Formulas II through IX and LXXX), Rj is -R4. 
In some embodiments (e.g., of Formulas II through IX and LXXX), Ri is -X-R4. 
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In some embodiments (e.g., of Formulas II through IX and LXXX), Rj is -X-Y-R4. 
In some embodiments (e,g», of Formulas II through IX and LXXX), Ri is 
-X-Y-X-Y-R5, 

In some embodiments (e.g., of Formulas II through IX and LXXX), Ri is 

5 -X-Y-X^-Y*-R4. 

In some embodiments (e.g., of Formulas II through IX and LXXX), R| is -X-R5. 
In some embodiments (e.g., of Formulas II through IX and LXXX), Ri is selected 
from the group consisting of C1.5 allcyl, C2-5 alkynyl, arylCM alkylenyl, 
cycloalkylCi^ alkylenyl, Cm alkyl-S(0)2-Ci.4 alkylenyl, aryl-S(0)2-Ci.4 alkylenyl, 

10 Cm alkyl-S(0)2-CM alkylenyl-O-CM alkylenyl. Cm alkyl-S(0)2-NH-Ci-4 alkylenyl, 
hydroxyCM alkylenyl, haloCM alkylenyl, aminoCM alkylenyl, 
Cm alkyl-C(0)-O.Ci^ alkylenyl, C1.6 alkyl-C(0)-NH-CM alkylenyl, 
aryl-C(0)-NH-CM alkylenyl wherein aryl is unsubstituted or substituted with one or two 
halogen groups, heteroaryl-C(0)-NH-CM alkylenyl, 

1 5 di(Ci^ alkyl)amino-S(0)2-NH-CM alkylenyl, aryl-S(0)2-NH-CM alkylenyl, 
aryl-NH-C(0)-NH-CM alkylenyl, heteroaryl-NH-C(S)-NH-CM alkylenyl, 
di(Ci^ alkyl)amino-C(0)-NH-CM alkylenyl, Cm alkylamino-C(0)-NH«CM alkylenyl, 
di(CM alkyl)amino-S(0)2-CM alkylenyl, C1-4 alkylamino-S(0)2-CM alkylenyl, 
amino-S(0)2-CM alkylenyl, heteroarylCM alkylenyl wherein heteroaryl is unsubstituted or 

20 substituted by a substituent selected from the group consisting of aryl, heteroaryl, and 

alkyl, and heterocyclylCM alkylenyl wherein heterocyclyl is unsubstituted or substituted by 
one or two substituents selected from the group consisting of heteroaryl and 0x0. In some 
embodiments (e.g., of Formulas II through IX and LXXX), the above group from which R\ 
is selected also includes hydrogen. Cm alky 1-S(0)2-Cm alky lenyl-NH-CM alkylenyl, 

25 cyanoCM alkylenyl, hydroxyiminoC2.5 alkylenyl. Cm alkoxyiminoC2-5 alkylenyl, 
amino(hydroxyimino)C2-5 alkylenyl, NH2-C(0)-Cm alkylenyl. 
Cm alkyl-C(0)-CM alkylenyl, Ci-e alkyl-0-C(0)-NH-CM alkylenyl, 
heterocyclyl-C(0)-NH-CM alkylenyl; and wherein heteroaryl is unsubstituted or 
substituted by a substituent selected from the group consisting of aryl, arylalkylenyl, 

30 heteroaryl, and alkyl; and wherein heterocyclyl is unsubstituted or substituted by one or 
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two substituents selected from the group consisting of arylalkylenyl, heteroaryl, 
alkylcarbonyl, alkylsulfonyl, alkylaminocarbonyl, and oxo. 

In some embodiments (e.g., of Fonnulas II through IX and LXXX), is selected 
from the group consisting of C1.5 all^l, arylCn alkylenyl, cycloalkylCi.4 alkylenyl, 
Cm alkyl-S(0)2-CM alkylenyl, CMalkyl-S(0)2-NH-Ci-4 alkylenyl, hydroxyCM alkylenyl, 
haloCM alkylenyl, aminoCM alkylenyl. Cu alkyl-C(0)-NH-Ci.4 alkylenyl, 
aryl-C(0)-NH-CM alkylenyl, heteroaiyl-C(0)-NH-CM alkylenyl, 
di(CM alkyl)amino-S(0)2-NH-CM alkylenyl, aryl-S(0)2-NH-CM alkylenyl, 
aryl-NH-C(0)-NH-CM alkylenyl, heteroaryl-NH-C(S)-NH-CM alkylenyl, 
di(CM alkyl)amino-C(0)-NH-CM alkylenyl, 

Cm alkylamino-C(0)-NH-CM alkylenyl, heteroarylCM alkylenyl wherein heteroaryl is 
unsubstituted or substituted by a substituent selected from the group consisting of aryl, 
heteroaryl, and alkyl, and heterocycfylCM alkylenyl wherein heterocyclyl is unsubstituted 
or substituted by one or two substituents selected from the group consisting of heteroaryl 
and 0x0. 

In some embodiments (e.g., of Formulas II through IX and LXXX), is selected 
from the group consisting of Cm alkyl. Cm alkyl-S(0)2-Ci.4 alkylenyl. 
Cm alkyl-S(0)2-NH-CM alkylenyl, hydroxyCM alkylenyl, aminoCM alkylenyl, 
Ci^ alkyl-C(0)-NH-CM alkylenyl, aryl-C(0)-NH-CM alkylenyl, 
heteroaryl-C(0)-NH-CM alkylenyl, di(CM alkyl)amino-S(0)2-NH-CM alkylenyl, 
aryl-S(0)2-NH-CM alkylenyl, aryl-NH-C(0)-NH-CM alkylenyl, 
heteroaryl-NH-C(S)-NH-CM alkylenyl, and di(CM alkyl)amino-C(0)-NH-Ci^ alkylenyl, 
and heterocyclylCM alkylenyl wherein heterocyclyl is unsubstituted or substituted with 

one or two 0x0 groups. 

In some embodiments (e.g., of Formulas II through IX and LXXX), R| is selected 
from the group consisting of methyl, ethyl, propyl, 2-methylpropyl, 2,2-dimethylpropyl, 
butyl, pent-4-ynyl, 2-phenylethyl, 2-hydroxy-2-methylpropyl, 4-hydroxybutyl, 2-amino-2- 
methylpropyl, 2-aminoethyl, 4-aminobutyl, 2-methanesulfonylethyl, 2- 
(propylsulfonyl)ethyl, 4-(methylsulfonyl)butyl, 3-(phenylsulfonyl)propyl, 2-methyl-2-[2- 
(methylsulfonyl)ethoxy]propyl, 4-acetoxy butyl, 4-methanesulfonylaminobutyl, 2-methyl- 
2-[(methylsuIfonyl)aminopropyl, 2-(2-propanesulfonylamino)ethyl, 2- 
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(benzenesulfonylamino)ethyl, 2-(dimethylaminosulfonylamino)ethyl, 4r 
(aminosulfonyl)butyl,4-[(me%lamino)sulfonyl]butyl,4-[(dimethyl^ 
2-[(cyclohexylcarbonyl)amino]-2-methylpropyl,2-[(cyclopropylcarbonyl)amino>2- 

methylpropyl,2-(isobutyrylamino>2.methylpropyl.2-raethyl-2-(propionylamino)pro^^ 

2-methyl-2-[(pyridin-3-ylcarbonyl)ainino]propyl,2-raethyl-2-[(pyridin-4- 

ylcarbonyl)ammo]propyl,2r(acetylamino>2-methylpropyl, 

2-(benzoylamino)ethyl. 2-(benzoylamino)-2-methylpropyl, 2-[(4-fluorobenzoyl)amino]-2- 
methylpropyl,2-[(3,4-difluorobenzoyl)ainino]-2-methylpropyl, 
2-[(pyridin-3-ylcarbonyl)amino]ethyl,2-(isobutyrylamino)ethyl, 
2-{[(isopropylamino)carbonyl]amino]-2-methylpropyl, 

2-{[(isopropylamino)carbonyl]amino}ethyl,4-[(morpholin-4-ylcarbonyl)ainino]buty 

(4-pyridin-2-ylpiperazin-l-yl)butyl,3-(3-methylisoxazol-5-yl)propyl, 3-(3- 
isopropylisoxa2ol-5-yl)propyl. 3-(3-phenylisoxazol-5-yl)propyl, 3-(3-pyri^^^^^ 
5-yl)propyl, 4-(3,5,5-trimethyl-l,2.4-oxadiazol-4(5/f)-yl)butyl. 4-(3-methyl-l-oxa-2,4- 
diazaspiro[4.4]non-2-en-4-yl)butyl, 2-{[(pyridin-3-ylamino)carbonothioyl]amino}ethyl, 2- 
{[(diinethylamino)carbonyl]amino}ethyl, and 2-{[(phenylamino)carbonyl]amino}ethyl. In 
some embodiments (e.g.. of Fonnulas II through IX and LXXX), the above group from 
which R, is selected also includes hydrogen, hydroxymethyl, aminomethyl, 2-cyano-2- 
methylpropyl. 3-ainino-2.2-dimethyl-3-oxopropyl, 2,2-dimethyl-4-oxopentyl, 2-methyl-2- 
(methylsulfonyl)propyl,2-methyl-2-{[2-(methylsulfonyl)ethyl]amino}propyl,2- 

[(methylsulfonyl)amino]ethyl, 3-[(methyIsulfonyl)amino]propyl, 2- 
[(cyclopropylcarbonyl)amino]ethyl, 2-(acetylamino)ethyl, 2-(propionylamino)ethyl, 2-[(4- 
fluorobenzoyl)amino]ethyl. 2-{[(ethylamino)carbonyl]amino}ethyl, piperidin-4-yImethyl, 

(l-benzylpiperidin-4-yl)methyl, (l-acetylpiperidin-4-yl)methyl, 1- 
[(propylamino)caibonyl]piperidin-4-yl}methyl,[l-(methylsuIfonyl)piperidin-4-yl]methyl, 

2- [(morpholin-4-yIcarbonyl)amino]ethyl,2-[(ethoxycarbonyl)amino]ethyl,2-(l,l- 
dioxidoisotWazolidin-2-yl)ethyl,3-(li/-pyrrol-3-yl)propyl,3-(l-benzyl-l/f-pyrrol-3- 

yl)propyl,3<l-benzyl-2,5-dihydro-lH-pyiTol-3-yl)propyl,3-(5-butyUsoxazol-3-yl)propyl, 

3- (5-phenylisoxazol-3-yl)propyl, 3-(5-pyridin-3-ylisoxa2ol-3-yl)propyl, 2-({[(3,4- 
difluorophenyl)amino]carbonyl}amino)ethyl,2-({[(4- 



-57- 



wo 2006/107753 



PCTAJS2006/011953 



fluorophenyl)amino]carbonyl}aniino)ethyl, 4-(hydroxyimino)butyl, 4- 
(methoxyimino)butyl, and 5-amino-5-(hydroxyimmo)pentyl. 

In some embodiments (e.g., of Formula VIII), R\ is selected from the group 
consisting of methyl, ethyl, propyl, 2-methylpropyl, 2,2-dimethylpropyl, butyl, pent-4-ynyl, 
2-cyclohexylethyl, 2-hydroxy-2-methylpropyl, 4-hydroxybutyl, 2-amino-2-methylpropyl, 
2-aminoethyl, 4-aminobutyl, 2-methanesulfonylethyl, 2-(propylsulfonyl)ethyl, 4- 
(methylsulfonyl)butyl, 3-(phenylsulfonyl)propyl, 2-methyl-2-[2- 
(methylsulfonyl)ethoxy]propyl, 4-acetoxybutyl, 4-methanesulfonylaminobutyl, 2-methyl- 
2-[(methylsulfonyl)aminopropyl, 2-(2-propanesulfonylamino)ethyl, 2- 
(benzenesulfonylamino)ethyl, 2-(dimethylaminosulfonylamino)ethyl, 4- 
(aminosulfonyl)butyl, 4-[(methylamino)sulfonyl]butyl, 4-[(dimethylamino)sulfonyl]butyl, 
2-[(cyclohexylcarbonyl)amino]-2-methylpropyl, 2-[(cyclopropylcarbonyl)amino]-2- 
methylpropyl, 2-(isobutyrylamino>2-methylpropyl, 2-methyl-2-(propionylamino)propyl, 
2-methy l-2-[(pyridin-3 -y lcarbonyl)amino]propyl, 2-methyl-2- [(pyridin-4- 
ylcarbonyl)amino]propyl, 2-(acetylamino)-2-methylpropyl, 2-(benzoylamino)ethyl, 2- 
(benzoylamino)-2-methylpropyl, 2-[(4-fluoroben2oyl)amino]-2-methylpropyl, 2-[(3,4- 
difluorobenzoyl)amino]-2-methylpropyl, 2-[(pyridin-3-yicarbonyl)amino]ethyl, 2- 
(isobutyrylamino)ethyl, 2- { [(isopropy lamino)carbonyl]amino]-2-methy Ipropyl, 
2-{ [(isopropylamino)carbonyl]aniino} ethyl, 4-[(morphoIin-4-ylcarbonyl)amino]butyl, 4- 
(4-pyridin-2-ylpiperazin-l -yl)butyl, 3-(3-methylisoxazol-5-yl)propyl, 3-(3- 
isopropylisoxazol-5-yl)propyl, 3-(3-phenylisoxazol-5-yl)propyl, 3-(3-pyridin-3-ylisoxazol- 
5-yl)propyl, 4-(3,5,5-trimethyl-l,2,4-oxadiazol-4(5ii)-yl)butyl, 4-(3-methyH-oxa-2,4- 
diazaspiro[4.4]non-2-en-4-yl)butyl, 2-{[(pyridin-3-ylamino)carbonothioyl]amino}ethyl, 2- 
{[(dimethylamino)carbonyl]amino} ethyl, and 2-{[(phenylamino)carbonyl]amino}ethyl. 

In some embodiments (e.g., of Formulas II through IX and LXXX), R\ is selected 
from the group consisting of methyl, ethyl, 2-methylpropyl, 2,2-dimethylpropyl, 2- 
phenylethyl, 2-hydroxy-2-methylpropyl, 4-hydroxybutyl, 2-amino-2-methylpropyl, 2- 
aminoethyl, 2-methanesulfonylethyI, 2-(propylsulfonyl)ethyl, 4- 
methanesulfonylaminobutyl, 2-methyl-2-[(methylsulfonyl)aminopropyl, 2-(2- 
propanesulfonylamino)ethyl, 2-(benzenesulfonylamino)ethyl, 2- 
(dimethylaminosulfonylamino)ethyl, 2-[(cyclohexylcarbonyl)amino]-2-methylpropyl, 2- 
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(isobutyrylamino)-2-methylpropyl, 2-methy l-2-[(pyridin-3 -y Icarbony l)amino]propy 1, 2- 
(acetylamino>2-methylpropyl, 2-(benzoylarnino)ethyl, 2-(benzoylam^ 
2-[(pyridin-3-ylcarbonyl)amino]ethyl, 2-(isobutyrylamino)ethyl, 

2- { [(isopropy lamino)carbony l]amino]-2-methy Ipropy 1, 

5 2- { [(isopropy lamino)carbonyl]amino} ethyl, 4-(4-pyridin-2-ylpiperazin- 1 -yl)butyl, 

3- (3-pyridin-3"ylisoxazol-5-yl)propyl, 2-{ [(pyridin-3-ylamino)carbonothb^ 
2-{[(dimethylamino)carbonyl]amino}ethyl, and2-{[(phenylamino)carbonyl]amino}ethyl. 

In some embodiments (e.g., of Formulas II through IX and LXXX), Ri is selected 
from the group consisting of methyl, ethyl, propyl, butyl, 2-methylpropyl, 2,2- 
1 0 dunethy Ipropy 1, 2-hydroxy-2-methylpropyl, 2-(propylsulfonyl)ethyl, 2- 
methanesulfonylethyl, 2-methyl-2-[(methylsulfonyl)aniino]propyl, 2- 
[(cyclohexylcarbonyl)amino]-2-methylpropyl, 2-{[(isopropylamino)carbonyl3amino}ethyl, 

4- [(morpholin-4-ylcarbonyl)aniino]butyl, 2-(benzoylamino)ethyl, and 4- 
methanesulfonylaminobutyl. In some embodiments (e.g., of Formulas II throigh IX and 

15 LXXX), the above group from which R\ is selected also includes 3-amino-2,2-dimethyl-3- 

oxopropyl and 2,2-dimethyl-4-oxopentyL 

In some embodiments (e.g., of Formulas II through IX and LXXX), Ri is selected 

from the group consisting of methyl, ethyl, propyl, butyl, 2-methylpropyl, 2,2- 

dimethylpropyl, 2-hydroxy-2-methylpropyl, 2-(propylsulfonyl)ethyl, 2- 
20 methanesulfonylethyl, 2-methyl-2-[(methylsuIfonyl)amino]propyl, 2- 

[(cyclohexylcarbonyl)amino]-2-methylpropyl, 2-{[(isoprppylamino)carbonyl]amino}ethyl, 

2-(benzoylamino)ethyl, and 4-methanesulfonylaminobutyl. 

In some embodiments (e.g., of Formulas II through IX and LXXX), Ri is selected 

from the group consisting of methyl, 2-cyclohexylethyl, 2,2-dimethylpropyl, 2-hydroxy-2- 
25 methylpropyl, 2-(propylsulfonyl)ethyl, 2-methanesulfonylethyl, 2-methyl-2- 

[(methylsulfonyl)amino]propyl,2-[(cyclohexylcarbonyl)amino]-2-methylpropyl, 2- 

{[(isopropylamino)carbonyl]amino} ethyl, 2-(benzoylamino)ethyl, 4- 

methanesulfonylaminobutyl, and 2-methylpropyl. 

In some embodiments (e.g., of Formulas II through IX and LXXX), Ri is selected 
30 from the group consisting of methyl, ethyl, propyl, butyl, 2-methylpropyl, 2- 

methanesulfonylethyl, and 4-methanesulfonylaminobutyl. 
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In some embodiments (e.g., of Formulas II through IX and LXXX), Rj is selected 
from the group consisting of 2-methylpropyl, 2,2-dimethylpropyl, ethyl, and 4- 
[(morpholin-4-yIcarbonyl)amino]butyl. 

In some embodiments (e.g., of Formulas II through IX and LXXX), Rj is selected 
from the group consisting of 2-methylpropyl, 2,2-dimethylpropyl, and ethyl. 

In some embodiments (e.g., of Formulas 11 through IX and LXXX), Rj is selected 
from the group consisting of methyl and 2-methylpropyl. 

In some embodiments (e.g., of Formulas II through IX and LXXX), Rj is 2- 
methylpropyl. 

In some embodhnents, Ri is Ci^ alkyL In certain embodiments, Ri is straight 
chain Cm alkyl. In certain embodiments, Ri is branched Cm alkyl. 

In some embodiments, Ri is selected from the group consisting of methyl, ethyl, 
propyl, 2-methylpropyl, 2,2-dimethylpropyl, and butyl. 

In some embodiments, Ri is selected from the group consisting of pent-4-ynyl and 
2-phenylethyl. In certain embodiments, Ri is 2-phenylethyl. 

In some embodiments, R\ is selected from the group consisting of 2-hy droxy-2- 
methylpropyl and 2-amino-2-methylpropyl. In certain embodiments, Ri is 2-hydroxy-2- 
methylpropyl. In certain embodiments, Ri is 2-amino-2-methylpropyl. 

In some embodiments, Ri is selected from the group consisting of 4-hydroxybutyl, 
2-aminoethyl, 4-arainobutyl, 4-chlorobutyl, and 4-acetoxybutyl. 

In some embodiments, Ri is CMalkyl-S(0)2-CMalkylenyl. 

In some embodiments, Ri is phenyl-S(0)2-CMalkylenyl. 

In some embodiments, Ri is selected from the group consisting of 2- 
methanesulfonylethyl, 2-(propylsulfonyl)ethyl, 4-(methylsulfonyl)butyl, and 3- 
(phenylsulfonyl)propyl. 

In some embodiments, Ri is Cm alkyl-S(0)2-CM alkyleneoxyCM allcylenyl. 

In some embodiments, Ri is 2-methyl-2-[2-(methylsuIfonyl)ethoxy]propyl. 

In some embodiments, R| is CMalkyl-S(0)2-NH-CM alkylenyl. 

In some embodiments, R\ is aryl-S(0)2-NH-CM alkylenyl. 

In some embodiments, Ri is diCM alky 1-N-S(0)2-NH-Cm alkylenyl. 
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In some embodiments, R, is selected from the group consisting of 4- 
methanesulfonylaminobutyl, 2-(benzenesulfonylamino)ethyl, 2-(2- 
propanesulfonylamino)ethyl, and 2-(dimethylaminosulfonylamino)ethyl. In certain 
embodiments, Ri is 4-methanesulfonylaminobutyl. 

In some embodiments, Ri is NH2-C(0)-alkylenyl. 
In some embodiments, R, is 3-amino-2,2-dimethyl-3-oxopropyl. 
In some embodiments, Ri is alkyl-C(0>alkylenyl. 
In some embodiments. Ri is 2,2-dimethyl-4-oxopentyl. 
In some embodiments, Ri is hydrogen. 
In some embodiments, R, is Cm alkyl-C(0)-NH-CM alkylenyl. 
In some embodiments, R, is aiyl-C(0)-NH-CM alkylenyl. 
In some embodiments, R, is heteroaryl-CCO)-NH-CM alkylenyl. 
In some embodiments, Ri is selected from the group consisting of 2- 
(benzoylamino)ethyl, 2-[(pyridin.3-ylcarbonyl)amino]ethyl, and 2-(isobutyrylamino)ethyl. 
In some embodiments, R, is Cw alkyl-NH-C(0)-NH-CM alkylenyl. 
In some embodiments, R, is N(Cm alkyl)2-C(0)-NH-C,.4 alkylenyl. 
In some embodiments. R, is aryl-NH-C(0)-NH-CM alkylenyl. 
In some embodiments. R, is heteroaryl-NH-C(R6)-NH-CM alkylenyl. 
In some embodiments, Ri is heterocyclyl-C(0)-NH-C,.4 alkylenyl. 
In some embodiments, R, is selected from the group consisting of 4-[(morpholin-4- 
ylcarbonyl)amino]butyl, 2-{[(isopropylamino)carbonyl]amino}ethyl, 2-{[(pyridin-3- 
ylamino)carbonothioyl]amino}ethyl, 2-{[(pyridin-3-ylamino)carbonyl]amino}ethyl, 2- 
{[(dimethylamino)carbonyl]amino}ethyl. and 2-{[(phenylamino)carbonyl]amino}ethyl. 
In some embodiments. R, is 2-methyl-2-[(methylsulfonyl)aminopropyl. 

In some embodiments. R, is selected from the group consisting of 2- 
[(cyclohexylcarbonyl)amino]-2-methylpropyl,2-[(cyclopropylcarbonyl)amino>2- 

methylpropyl, 2-(isobutyrylamino>2-methylpropyl, 2-methyl-2-(propionylamino)propyl, 
2-methyl-2-[(pyridin-3-ylcarbonyl)amino]propyl.2-methyl-2-[(pyridin-4- 
ylcarbonyl)amino]propyl, 2-(acetylamino>2-methylpropyl, 2-(benzoylamino)-2- 
methylpropyl, 2-[(4-fluorobenzoyl)amino]-2-methylpropyl, and 2-[(3,4- 
difluorobenzoyl)amino]-2-methylpropyl. 
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In some embodiments, Ri is 2-{[(isopropylamino)carbonyl]amino]-2- 
methylpropyl. 

In some embodiments, Ri is selected from the group consisting of 4- 
(aminosulfonyl)butyl, 4-[(methylamino)sulfonyl]butyl, and 4- 
[(dimethylamino)sulfonyl]butyl. 

In some embodiments, Ri is heteroarylCi.4 alkylenyl wherein heteroaiyl is 
unsubstituted or substituted by a substituent selected from the group consisting of aryl, 

heteroaryl, and alkyl. 

In some embodiments, Ri is selected from the group consisting of 3-(3- 
methylisoxazol-5-yl)propyl, 3-(3-isopropylisoxazol-5-yl)propyl, 3-(3-phenyhsoxa2ol-5- 
yl)propyl, 3-(3-pyridin-3-ylisoxazol-5-yl)propyl, 4-(3,5,5-trimethyH ,2,4-oxadiazol-4(5//)- 
yl)butyl, and 4-(3-methyH-oxa-2,4-diazaspiro[4.4]non-2-en-4-yl)butyl. 
In some embodiments, Ri is 4-(4-pyridin-2-ylpiperazm-l-yl)butyL 
Each of the embodiments for Ri described above can be combmed with one or 
more embodiments for R2 described below. Each of the resulting combinations is an 
embodiment. 

In some embodiments (e.g., of Formulas II through IX and LXXX), is selected 
from the group consisting of -R4, -X-R4, -X-Y-R4, and -X-R5; wherein: 

X is selected from the group consisting of alkylene, alkenylene, alkynylene, 
aiylene, heteroarylene, and heterocyclylene wherein the alkylene, alkenylene, and 
alkynylene groups can be optionally interrupted or terminated by arylene, heteroarylene or 
heterocyclylene and optionally interrupted by one or more -O- groups; 

Y is selected from the group consistmg of -0-, -S(0)o.2-, -S(0)2-'N(R8)-, -C(R6)-, 
.C(R6)-0-, -0^C(R6)-, -0-C(0)-0-, -N(R8)-Q-, -C(R6)-N(R8)-, -0-C(R6)-N(R8)-, 
-C(R6>N(OR9)-, -0-N(R8>Q-, -0-N=C(R4)-, -C(=N-0-R8)-, -CH(-N(-0-R8)-Q-R4)-, 
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R4 is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl, 
arylalkylenyl, aryloxyalkylenyl, aikylarylenyl, heteroaryl, heteroarylalkylenyl, 
heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl wherein the alkyl, alkenyl, 
alkynyl, aryl, arylalkylenyl, aryloxyalkylenyl, aikylarylenyl, heteroaryl, heteroarylMcylenyl, 
heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl groups can be unsubstituted 
or substituted by one or more substituents independently selected from the group 
consisting of alkyl, alkoxy, hydroxyalkyl, haloalkyl, haloalkoxy, halogen, nitro, hydroxy, 
mercapto, cyano, aryl, aryloxy, arylalkyleneoxy, heteroaryl, heteroaryloxy, 
heteroarylalkyleneoxy, heterocyclyl, amino, alkylamino, dialkylamino, 
(dialkylamino)alkyleneoxy, and in the case of alkyl, alkenyl, alkynyl, and heterocyclyl, 
0x0; 

R5 is selected from the group consisting of 



is selected from the group consisting of =0 and =S; 
R7 is C2-7 alkylene; 

Rg is selected from the group consisting of hydrogen, alkyl, alkoxyalkylenyl, 
hydroxyalkylenyl, arylalkylenyl, and heteroarylalkylenyl; 

R9 is selected from the group consisting of hydrogen and alkyl; 
Rio is C3-.8 alkylene; 

A is selected from the group consistmg of -0-, "C(0)-, -S(0)o.2-, and -N(R4)-; 
A' is selected from the group consisting of -0-, -S(0)o-2-, -N(-Q-R4)-, and -CH2-; 
Q is selected from the group consisting of a bond, -C(R6)-, -C(R6)-C(R6)-, 



-S(0)2-, -C(R6)-N(R8)-W-, "S(0)2-N(R8)-, -C(R6)-0-, -C(R6)-S-, and -C(R6)-N(OR9)-; 

V is selected from the group consisting of -C(R6)-, -0-C(R6)-, -N(R8)-C(R6)-, and 




, and 



-S(0)2S 



W is selected from the group consisting of a bond, -C(0)-, and -S(0)2-; and 
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a and b are independently integers from 1 to 6 with the proviso that a + b is < 7. In 
certain of these embodiments, the above group from which Y is selected also includes 
-C(=N-0-Rj)-NH-. In certain of these embodiments (e.g., of Formulas II through IX and 
LXXX), Y is selected from the group consisting of -S(0)o.2-, -S(0)2-N(R8)-, -C(R6)-, 
-C(R6)-0-, -0-C(R6)-, -0-C(0)-0-. -N(R8)-Q-, -C(R6)-N(R8)-, -0-C(R6)-N(R8)-, 
-C(R6)-N(OR9)-, 





N-Q— — N-C(R6)-N-W- 
Rio^ ^ ^< ^ Rt-^ . ^ and 




N-C(R6)-N 
) ^ 




R 



^° ; Rs is selected from the group consisting of 

-N-C(R6) -N-S(0)2 -v-iT -f N-C(R6)-fj A 

R? , , (CH2)b-/ ^ and ; 

10 and Rg is selected from the group consisting of hydrogen, alkyl, alkoxyalkylenyl, 

hydroxyalkylenyl, and arylalkylenyl. In certain of these embodunents (e.g., of Formulas II 
through DC and LXXX), Y is selected from the group consisting of -S(0)o.2-, 
-S(0)2-N(R8)-, -C(R6)-, -C(R6)-0-, -O-QRfi)-, -0-C(0)-0-. -N(R8)-Q-, -C(R6)-N(R8)-. 
-0-C(R6)-N(R8)-, -C(R«)-N(0R9)-, 

N-Q— — N-C(R6)-N-W- 
15 "^^ . ^ Rt-^ , '^10 ,and 







N-C(R6)-N 

^Rio 

; Rs is selected from the group consisting of 
N-C(Re) -N-S(O), _v-|4 \ -f N-C(Re)-N a 



Rs is selected from the group consisting of hydrogen, alkyl, alkoxyalkylenyl, and 
arylalkylenyl; and Q is selected from the group consisting of abond,-C(R6)-, 
20 -C(R6)-C(R6)-, -S(0)2-, -C(R<i)-N(R8)-W-, -S(0)2-N(R8)-, -C(R<i)-0-, and 
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-C(R6)-N(OR9)-. 

In some embodiments (e.g., of Formulas II through IX and LXXX), I^ is selected 
from tiie group consisting of -R4, -X-R4, and -X-Y-R4; wherein: 

X is alkylene that is optionally terminated by arylene or heterocyclylene; 
5 Y is selected from the group consisting of -S(0)2-, -C(0)-, -C(0)-0-, -N(R8)-Q-, 

— N — R7— N-Q— 

-C(0)-N(R8)-, and ; 

R4 is selected from the group consisting of hydrogen, alkyl, aryl, arylalkylenyl, 
aryloxyalkylenyl, heterocyclyl, and heteroaryl, wherein the alkyl, aryl, aryloxyalfylenyl, 
and heterocyclyl groups can be unsubstituted or substituted by one or more substituents 
1 0 independently selected from the group consisting of alkyl, alkoxy, hydroxyalkyl, haloalkyl, 
haloalkoxy, halogen, nitro, hydroxy, cyano, aryl, aryloxy, heteroarjl, heterocyclyl, and in 

the case of heterocyclyl, 0x0; 

Rfi is selected from the group consisting of =0 and =S; 
R7 is C2.7 alkylene; 

15 Rs is in selected from the group consisting of hydrogen, alkyl, alkoxyallqrlenyl, 

hydroxyalkylenyl, and arylalkylenyl; and 

Q is selected from the group consisting of a bond, -C(0)-, -S(0)2-, -C(R6)-N(R8)-, 

and -S(0)2-N(R8)-. 

In some embodiments (e.g., of Formulas II through DC and LXXX), R> is -R4. 
20 In some embodiments (e.g., of Formulas II through IX and LXXX), I^ is -X-R4. 

In some embodiments (e.g., of Formulas II through IX and LXXX), I^ is -X-Y-R4. 

In some embodiments (e.g., of Formulas H through IX and LXXX), R2 is selected 
from the group consisting of hydrogen, alkyl, arylalkylenyl, alkoxyalkylenyl, and 
hydroxyalkylenyl. In certain embodiments, R2 is selected from the group consisting of 
25 hydrogen, alkyl, arylalkylenyl, and alkoxyalkylenyl. In certain embodiments, Ife is 
selected from the group consisting of hydrogen, alkyl, and alkoxyalkylenyl. 

In some embodiments (e.g., of Formulas II through IX and LXXX), R2 is selected 
from the group consisting of hydrogen, C1-5 alkyl. Cm alkoxyCM alkylenyl. 
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hydroxyCM alkylenyl, and arylCM alkylenyl wherein aryl is unsubstituted or substituted by 
one or more substituents selected from the group consisting of chloro, fluoro, methoxy, 

methyl, cyano, and methoxycarbonyl 

In some embodiments, Rj is selected from the group consisting of hydrogen, 
C,-5 alkyl, Cm alkoxyCw alkylenyl, and arylCM alkylenyl wherein aryl is unsubstituted or 
substituted by one or more substituents selected from the group consisting of chloro, 
fluoro, methoxy, methyl, cyano, and methoxycarbonyl. 

In some embodiments, R2 is selected from the group consisting of hydrogen, 

Cm alkyl, and Cm alkoxyCM alkylenyl. 

In some embodiments (e.g., of Fomiulas II through IX and LXXX), is selected 
from the group consisting of hydrogen, methyl, ethyl, propyl, butyl, 2-methoxyethyl, 2- 

hydroxyethyl, and benzyl. 

In some embodiments (e.g., of Formulas II throu^ IX and LXXX), R2 is selected 
from the group consisting of hydrogen, methyl, ethyl, propyl, butyl, 2.methoxyethyl, and 
ben2yl. 

In some embodiments (e.g., of Formulas II through DC and LXXX), ^ is selected 
from the group consisting of hydrogen, methyl, ethyl, propyl, butyl, and benzyl. 

In some embodiments (e.g., of Formulas II through EX and LXXX), ^ is selected 
from the group consisting of methyl, ethyl, propyl, butyl, and benzyl. 

In some embodiments (e.g., of Formulas II through IX and LXXX). is selected 
from the group consisting of methyl, ethyl, propyl, and butyl. 

In some embodiments (e.g., of Formulas II through IX and LXXX), Rj is selected 
from the group consisting of methyl, ethyl, propyl, butyl, 2-methoxyethyl, and 2- 
hydroxyetiiyl. 

In some embodiments (e.g., of Formulas II through IX and LXXX). F2 is methyl. 

In some embodiments (e.g., of Formulas II through IX and LXXX). R. is selected 
from the group consisting of methyl, ethyl, propyl, butyl, 2-methylpropyl. 2,2- 
dimethylpropyl, 2-hydroxy-2-methylpropyl, 2-(propylsulfonyl)ethyl, 2- 
methanesulfonylethyl, 2-methyl-2-[(methylsulfonyl)amino]propyl, 2- 
[(cyclohexylcarbonyl)amino]-2-methylpropyl,2-{[(isopropylamino)carbonyl]amino}ethyl, 

4-[(morpholin.4-ylcarbonyl)amino]butyl, 2-(benzoylamino)ethyl, and 4- 
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methanesulfonylaminobutyl; and Ra is selected from the group consisting of hydrogen, 
methyl, ethyl, propyl, butyl, 2-methoxyethyl, 2-hydroxyethyl, and benzyl. In some 
embodiments (e.g., of Formulas II through IX and LXXX), the above group from which R| 
is selected also includes 3-amino-2,2-dimethyl-3-oxopropyl and 2,2-dimethyl-4-oxopentyl. 

5 In certain of these embodiments, m and n are 0. 

In some embodiments (e.g., of Formulas II through DC and LXXX), Ri is selected 
from the group consisting of methyl, ethyl, propyl, butyl, 2-methylpropyl, 2,2- 
dimethylpropyl, 2-hydroxy-2-methylpropyl, 2-(propylsulfonyl)ethyl, 2- 
methanesulfonylethyl, 2-methyl-2-[(methylsulfonyl)amino]propyl, 2- 

1 0 [(cyclohexylcarbonyl)amino>2-methylpropyl, 2- { [(isopropylamino)carbonyl]amino} ethyl, 
2-(benzoylamino)ethyl, and 4-methanesulfonylaminobutyl; and R2 is selected from the 
group consistmg of hydrogen, methyl, ethyl, propyl, butyl, 2-methoxyethyl, and ben2yl. In 
certain of these embodiments, m and n are 0. 

In some embodiments (e.g., of Formulas II through IX and LXXX), Ri is selected 

1 5 from the group consisting of 2-methylpropyl, 2,2-dimethylpropyl, ethyl, and 4- 

[(morpholin-4-ylcarbonyl)amino]butyl; and R2 is selected from the group consisting of 
methyl, ethyl, propyl, butyl, and benzyl. In certain of these embodiments m and n are 0. 
In certain of these embodiments, R| is selected from the group consisting of 2- 
methylpropyl, 2,2-dimethylpropyl, and ethyl. 

20 In some embodiments (e.g., of Formulas II through IX and LXXX), Ri is 2- 

hydroxy-2-methylpropyl, and R2 is selected from the group consisting of methyl, ethyl, 
propyl, butyl, 2-methoxyethyl, and 2-hydroxyethyl. For certain of these embodiments, Ri 
is 2-hydroxy-2-methylpropyl, and R2 is ethyl. 

In some embodunents (e.g., of Formulas in through VII), R\ is selected from the 

25 group consisting of methyl, ethyl, propyl, butyl, 2-methylpropyl, 2-methanesulfonylethyl, 
and 4-methanesulfonylaminobutyl; and R2 is selected from the group consisting of 
hydrogen, methyl, ethyl, propyl, butyl, and benzyl. In certain of these embodiments, m and 
n are 0. 

In some embodiments (e.g., of Formulas III through VII), Rj is 2-methylpropyl; 
30 and R2 is selected from the group consisting of methyl, ethyl, propyl, and butyl. In certain 
of these embodiments, m and n are 0. 
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In some embodiments of Formula Vffl, Ri is selected jfrom the group consisting of 
methyl, ethyl, propyl, butyl, 2-methylpropyl, 2,2-dimethylpropyl, 2-cyclohexylethyl, 2- 
hydroxy-2-methylpropyl, 2-(propylsulfonyl)ethyl, 2-methanesulfonylethyl, 2-methyl-2- 
[(methylsulfonyl)amino]propyl,2-[(cyclohexylcarbonyl)amino]-2-methylpropyl,2r 

{[(isopropylamino)carbonyl]amino}ethyl,4-[(morpholin-4-ylcarbonyl)amino]butyl,2- 
(benzoylamino)ethyl, and 4-methanesulfonylaminobutyl; and Rz is selected from the group 
consisting of hydrogen, methyl, ethyl, propyl, butyl, 2-methoxyethyl, and 2-hydroxyethyl. 
In certain of these embodiments, n is 0. 

In some embodiments of Formula VIH, Ri is selected from the group consisting of 
methyl, 2-cyclohexylethyl, 2,2-dimethylpn)pyl, 2-hydroxy-2-methylpropyl, 

2-(propylsulfonyl)ethyl, 2-methanesulfonylethyl, 2-methyl-2- 
[(methylsulfonyl)ammo]propyl,2-[(cyclohexylcarbonyl)amino]-2-methylpropyl,2- 

{[(isopropylamino)carbonyl]amino} ethyl, 2-(benzoylamino)ethyl, 4- 
methanesulfonylaminobutyl, and 2-methylpropyl; and Ra is selected from the group 
consisting of methyl, ethyl, propyl, and butyl. In certain of these embodiments, n is 0. 

In some embodiments of Formula VHI, R, is selected from the group consisting of 
methyl and 2-methylpropyl; R2 is methyl. In certain of these embodiments, n is 0. 

In some embodiments of Formula IX, Ri is selected from the group consisting of 
methyl and 2-methylpropyl; and Rz is methyl. In certain of these embodiments, Ra2 and 

Rb2 are each methyl. 

In some embodiments (e.g., of Formulas II through VH), R3 is selected from the 
group consisting of -Z-R4, -Z-X-R4, -Z-X-Y-R4, -Z-X.Y-X-Y-R4, and -Z-X-R5 wherein: 

X is selected from the group consistmg of alkylene, alkenylene, alkynylene, 
aiylene, heteroarylene, and heterocyclylene wherem the alkylene, alkenylene, and 
alkynylene groups can be optionally interrupted or terminated by arylene, heteroarylene or 
heterocyclylene and optionally interrupted by one or more-0- groups; 

Y is selected from the group consisting of -0-, -S(0)o.2-, -S(0)2-N(R8)-, -C(R6)-, 
-C(R6)-0-, -0-C(R6)-, -0-C(0)-0-. -N(R8)-Q-, -C(R6)-N(R8)-, -0-C(R6)-N(R8)-. 



-68- 



wo 2006/107753 



PCT/US2006/011953 



-C(R6)-N(OR9)-. -0-N(R8)-Q-. -0-N=C(R4)-, -C(=N-0-R8)-, -CH(-N(-0-R8)-Q-R4)-, 



. ^-J, 



and 




Rio 



N-C(R8)-N 




Z is a bond or -0-; 

R4 is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl, 
arylalkylenyi, aryloxyalkylenyl, alkylarylenyi, heteroaryl, heteroarylikylenyl, 
heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl wherein the alkyl, alkenyl, 
alkynyl, aryl, arylalkylenyi, aryloxyalkylenyl, alkylarylenyi, heteroaryl, heteroarylalkylenyl, 
heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocycljl groups can be unsubstituted 
or substituted by one or more substituents independently selected from the group 
consisting of alkyl, alkoxy, hydroxyalkyl, haloalkyl, haloalkoxy, halogen, nitro, hydroxy, 
mercapto, cyano, aryl, aryloxy, arylalkyleneoxy, heteioaiyl, heteroaryloxy, 
heteroarylalkyleneoxy, heterocyclyl, amino, alkylamino, dialkylamino, 
(dialkylamino)alkyleneoxy, and in the case of alkyl, alkenyl, alkynyl, and heterocyclyl, 

0x0; 

R5 is selected from the group consisting of 
-N-C(R6) -N-S(0)2 _v-|^ \ -0-N=; j^. 



^r/ ^ ^Rr^ , VcH,),-^^ \cHA^ ,and 

^(CH2)3^ 
N-C(Re)-lil A 




Rs is selected from the group consisting of =0 and =S; 
R7 is C2-7 alkylene; 

R8 is selected from the group consisting of hydrogen, alkyl, alkoxyalkylenyl, 
hydroxyalkylenyl, arylalkylenyi, and heteroarylalkylenyl; 

R9 is selected from the group consisting of hydrogen and alkyl; 
Rio is C3-8 alkylene; 
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A is selected from the group consisting of -0-, -C(0)-, -S(0)o.2-» and -N(R4)-; 

A' is selected from the group consisting of -0-, -S(0)o.2-, -N(-Q-R4)-, and -CH2-; 

Q is selected from the group consisting of a bond, -C(R6)-, -C(R6)-C(R6)-, 
-S(0)2-, -C(R6)-N(R8)-W-, -S(0)2-N(R8)-, -C(R6>0-, -C(R6)-S-, and -C(R^)-N(0R9)s 

V is selected from the group consisting of -C(R6)-, -0-C(R6)-, -N(R8)-C(R6)-, and 
-S(0)2-; 

W is selected from the group consisting of a bond, -C(0)-, and -S(0)2-; and 
a and b are independently integers from 1 to 6 with the proviso that a + b is < 7. In 
certain of these embodiments, the above group from which Y is selected also includes 
-C(=N"0-R8)-NH-. In certain of these embodiments (e.g., of Formulas II through VII), Y 
is selected from the group consisting of -S(0)o.2-, -S(0)2-N(R8)-, -CCR^)-, -C(R6)-0-, 
-0-C(R6)-, -O-CCO^O-, -N(R8)-Q-, -C(R6)-N(R8)-, -0-C(R6)-N(R8>, -C(R6>N(OR9)-, 



N-C(R6)-N-W— — N— R7— N 



, and 




N-ClRe)-!}" 




) ^ R 

; R5 is selected from the group consisting of 



-N-C(Re) -N-S(0)3 _v-|(| \ -h N-^-t^ A 

and Rg is selected from the group consisting of hydrogen, alkyl, alkoxyalkylenyl, 
hydroxyalkylenyl, and arylalkylenyl. In certain of these embodiments (e.g., of Formulas II 
through VII), Y is selected from the group consisting of -S(0)o-2-, -S(0)2-N(R8)-, -C(R6)-, 
-C(R6)-0-, -0-C(R6)-, -0-C(0)-0-. -N(R8)-Q-, -C(R<i)-N(R8)-, -0-C(R6)-N(R8)-, 
-C(R6)-N(OR9)-, 

-N-W- _v/_ 



_Zl^-Q— — N-C(R6)-N 



V-N 




'10 - R^-^ ^ Rio ^ and 




N-C(R6)-N 

j ^ Rio 

■^lo ; R5 is selected from the group consisting of 
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-N-C(R8) -N-S(0)2 _v-|(| \ 4- N-C(R6)-N ^ 



Rg is selected from the group consisting of hydrogen, alkyl, alkoxyalkylenyl, airi 
arylalkylenyl; and Q is selected from the group consisting of a bond, -C(R6)-, 
.C(R6>C(R6)-, -S(0)2-, -C(R6)-N(R8)-W-, -S(0)2-N(R8)-, -C(R6>0-, and 

5 -C(R6)-N(OR9)-. 

In some embodiments (e.g., of Formulas II through VII), R3 is at the 7-position of 
the pyrazoloquinoline or pyrazolonaphthyridine. 

In some embodiments (e.g., of Formulas II through VII), R3 is selected from the 
group consisting of alkylsulfonylalkyleneoxy, alkylsulfonylaminoalkyleneoxy, 
1 0 alkylcarbonylaminoalkyleneoxy, aryl, arylalkyleneoxy,heteroaryl, heteroarylalkyleneoxy, 
heterocyclyl, and heterocyclylalkyleneoxy; wherein aryl and heteroaryl are unsubstituted or 
substituted by one or more substituents selected from the group consisting of alkyl, alkoxy, 
hydroxyalkyl, halogen, heterocyclylcarbonyl, and dialkylaminocarbonyl; and wherein 
heterocyclyl is unsubstituted or substituted by one or more substitutents selected from the 
1 5 group consisting of alkylsulfonyl, alkylcarbonyl, and 0x0. 

In some embodiments (e.g., of Formulas II through VII), R3 is selected from the 
group consisting of aryl, arylalkyleneoxy, heteroarylalkyleneoxy, and heteroaryl, wherein 
aryl, arylalkyleneoxy, and heteroaryl are unsubstituted or substituted with one or more 
substituents selected from the group consisting of alkyl, hydroxyalkyl, and halogen, m is 1, 
20 and n is 0. 

In some embodiments (e.g., of Formulas II through VII), R3 is selected from the 
group consisting of aryl, arylalkyleneoxy, and heteroaryl, wherein aryl, arylalkyleneoxy, 
and heteroaryl are unsubstituted or substituted with one or more substituents selected from 
the group consisting of alkyl and halogen. 
25 In some embodiments (e.g., of Formulas II through VII), R3 is selected from the 

group consisting of phenyl, benzyloxy, 3-furyl, pyridin-3-yl, 5-(hydroxymethyl)pyridinr3- 
yl, 6-chloropyridin-3-yl, 6-fluoropyridin-3-yl, 6-methylpyridin-3-yl, 3-quinolin-3-yl, 
thiazol-4-ylmethoxy,p-toluyl, (4-chlorobenzyl)oxy, and (4-methylbenzyl)oxy. 
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In some embodiments (e.g., of Formulas II through VII), R3 is selected from the 
group consisting of phenyl, benzyloxy, 3-furyl, pyridinr3-yl,/7-toluyl, (4-chlorobenzyl)oxy, 
and (4-methylben2yl)oxy. 

In some embodiments (e.g., of Formulas II through VII), R3 is selected from the 
group consisting of beuTyloxy, (4-chlorobenzyl)oxy, (4-methylben2yl)oxy, thia2ol-4- 
ylmethoxy, phenyl,/7-toIuyl, 2-ethoxyphenyl, 3-(morpholine-4-carbonyl)phenyI, 3'(N,N- 
dimethylaminocarbonyl)phenyl, 3-furyl, pyridm-3-yl, pyridin-4-yl, 6-chIoropyridin-3-yl, 6- 
fluoropyridin-3-yl, 6-methyipyridirh3-yl, 5-(hydroxymethyl)pyridin-3-yl, and quinolin-3- 



In some embodiments (e.g., of Formulas II through VII), R3 is pyridin-3-yl, 
pyridin-4-yl, 6-fluoropyridin-3-yl, 5-(hydroxymethyI)pyridin-3-yl, quinolin-3-yI, 2- 
ethoxyphenyl, or 3-(morpholine-4-carbonyl)phenyl. 

In some embodiments (e,g., of Formulas II through VII), R3 is 2-oxo-l,3- 
oxazolidin-3-yL 

In some embodiments (e.g., of Formulas II through VII), R3 is l,3-thia2ol-4- 
ylmethoxy, (l-methyi-l//-imidazol-2-yl)methoxy, or pyridin-3-yhnethoxy. 

In some embodiments (e.g., of Formulas II through VII), R3 is 2-pyrrolidin-l- 
ylethoxy, 2-(2-oxopyrrolidin-l-yl)ethoxy, 2-(l,l-dioxidoisothiazolidin-2-yl)ethoxy, 2- 
morpholin-4-ylethoxy, 3-pyrrolidin- 1 -ylpropoxy, 3-(2-oxopyrrolidin-l-yI)propoxy, 3-(l,l- 
dioxidoisothiazolidin-2-yl)propoxy, 3-morpholin-4-ylpropoxy, 2-morpholin-4-yl-2- 
oxoethoxy, and 



In some embodiments (e.g., of Formulas II through VII), R3 is 
alkyl-S(0)2-NH-(CH2)2.3-0-, alkyI-S(0)2-(CH2)2-3-0-, or alkyl-C(0)-NH-(CH2)2-3-0-. 

In some embodiments (e.g., of Formulas II through VII), Ri is 2-hydroxy-2- 
methylpropyl, R2 is 2-hydroxyethyl, and R3 is phenyl which is substituted by one or two 
substituents independently selected from chloro and fluoro. 

In some embodiments, including any one of the above embodiments which 
particularly defines R3, R3 is at the 7-position of the pyrazoloquinoline or 
pyrazolonaphthyridine. In certain of these embodiments, m is 1 , and n is 0. 



yi. 




, wherein R is aUcylsulfonyl or alkylcarbonyl. 
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In some embodiments, R4 is selected from the group consisting of hydrogen, alkyl, 
alkenyl, alkynyl, aryl, arylalkylenyl, aryloxyalkylenyi, alkylarylenyl, heteroaryl, 
heteroarylalkylenyl, heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl wherein 
the alkyl, alkenyl, alkynyl, aryl, aylalkylenyl, aryloxyalkylenyi, alkylarylenyl, heteroaryl, 

5 heteroarylalkylenyl, heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl groups 
can be unsubstituted or substituted by one or more substituents independently selected 
from the group consistmg of alkyl, alkoxy, hydroxyallcyl, haloalkyl, haloalkoxy, halogen, 
nitro, hydroxy, mercapto, cyano, aryl, aryloxy, arylallcyleneoxy, heteroaryl, heteroaryloxy, 
heteroarylalkyleneoxy, heterocyclyl, amino, alkylamino, dialkylamino, 

1 0 (dialky lamino)alkyleneojor, and in the case of alkyl, alkenyl, alkynyl, and heterocyclyl, 
0x0. In certain of these embodiments, R4 is alkyl, aryl, or heteroaryl. 

In some embodiments, R4 is selected from the group consisting of hydrogen, alkyl, 
aryl, heterocyclyl, heteroaryl, heteroarylalkylenyl, alkynyl, arylalkylenyl, and 
arylalkenylenyl, wherein the alkyl, aryl, arylalkylenyl, heterocyclyl, heteroaryl, and 

1 5 heteroarylalkylenyl groups can be imsubstituted or substituted by one or more substituents 
independently selected from the group consisting of alkyl, alkoxy, haloalkyl, haloalkoxy, 
halogen, hydroxy, cyano, aryl, aryloxy, heteroaryl, heterocyclyl, amino, dialkylamino, and 
in the case of alkyl and heterocyclyl, 0x0. 

In some embodiments, R4 is selected from the group consisting of hydrogen, alkyl, 

20 aryl, heterocyclyl, heteroaryl, heteroarylalkylenyl, alkynyl, and arylalkenylenyl, wherein 
the alkyl, aryl, heterocyclyl, heteroaryl, and heteroarylalkylenyl groups can be 
unsubstituted or substituted by one or more substituents independently selected from the 
group consisting of alkyl, alkoxy, haloalkyl, haloalkoxy, halogen, hydroxy, cyano, aryl, 
aryloxy, heteroaryl, heterocyclyl, amino, dialkylamino, and in the case of alkyl and 

25 heterocyclyl, 0x0, 

In some embodiments, R4 is selected from the group consisting of hydrogen, alkyl, 
aryl, arylalkylenyl, aryloxyalkylenyi, heterocyclyl, and heteroaryl, wherein the alkyl, aiyl, 
aryloxyalkylenyi, and heterocyclyl groups can be unsubstituted or substituted by one or 
more substituents independently selected from the group consisting of alkyl, alkoxy, 

30 hydroxy alkyl, haloalkyl, haloalkoxy, halogen, nitro, hydroxy, cyano, aryl, aryloxy, 
heteroaryl, heterocyclyl, and in the case of heterocyclyl, 0x0. 
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In some embodiments, R4 is alkyl, aryl, or heteroaryl In certain embodiments, R4 
is alkyl. In certain embodiments, R4 is aryl. In certain embodiments, R4 is heteroaryl. 
In some embodiments, Rs is selected from the groxxp consisting of 




N-C(R6)-N A 

In some embodiments, Rs is selected from the group consisting of 
-N-C(Re) -N-S(0)2 _v-|(| \ -f- N-C(R6)-f^ A 

In some embodiments, R5 is selected fixjm the group consisting of 

-N-C(O) -N-S(0)2 _N(Rg)_c(0)-N A 

^Rr^ , ,and \oH,),^ , 

10 In some embodiments, is selected from the group consisting of =0 and =S. In 

certain embodments. Re is ==0. In certain embodiments, is =S. 

In some embodiments, R7 is C2-7 alkylene. In certain embodiments, R7 is 
Ca^ alkylene. 

In some embodiments, R% is selected from the group consisting of hydrogen, alkyl, 
15 alkoxyalkylenyl, hydroxyalkylenyl, arylalkylenyl, and heteroarylalkylenyl In certain 
embodiments, Rg is selected from the group consisting of hydrogen, alkyl, 
alkoxyalkylenyl, hydroxyalkylenyl, and arylalkylenyl. In certain embodiments, ft is 
selected from the group consisting of hydrogen, alkyl, alkoxyalkylenyl, and aiylall^^lenyl. 
In certain embodiments, Rs is hydrogen, alkyl, or hydroxyalkylenyl. In certain 
20 embodiments, Rs is hydrogen. In certain embodiments, Rs is alkyl. 

In some embodiments, R9 is selected from the group consisting of hydrogen and 
alkyl. In certain embodiments, R9 is alkyl. In certain embodiments, R9 is hydrogen. 

In some embodiments, Rio is C3-8 alkylene. In certain embodiments, Rjo is 
C4-5 alkylene. 
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In some embodiments, A is selected from the group consisting of -C(0)-, 
-S(0)o-2-, and -N(R4)-. In certain embodiments, A is selected from the group consisting of 
-0-, -C(0)-, and -N(R4)-. In certain embodiments, A is -0-. 

In some embodiments, A' is selected from the group consisting of -S(0)o-2-> 
5 .N(-Q-R4)-, and -CHa-. 

In some embodiments, Q is selected from the group consisting of a bond, -C(R6)-, 
.C(R6)-C(R6)-, -S(0)2-, ■C(R6)-N(R8)-W-, -S(0)2-N(R8)-, -C(R6)-0-, -C(R6)-S-, and 
-C(R6)-N(OR9)-. In certain embodiments, Q is selected from the group consisting of a 
bond, -C(R6)-, -C(R6)-C(R6>, -S(0)2-, -C(R6)-N(R8)-W., -S(0)2-N(R8)-, -C(R6>0-, and 
10 -C(R6)-N(OR9)-. In certain embodiments, Q is selected from the group consisting of a 
bond, -C(R6)-, -S(0)2-, -C(R6)-N(R8)-W-, -S(0)2-N(R8)-, -C(0)-0-, and .C(0)-S-. In 
certain embodiments, Q is selected from the group consisting of a bond, -C(0)-, -S(0)2-, 
-C(R6)-N(R8)-, and -S(0)2-N(R8)-. In certain embodiments, Q is selected from the group 
consisting of a bond, -C(R6)-, -S(0)2-, and -C(R6)-N(R8)-W-. In certain embodiments, Q 
15 is selected from the group consisting of a bond, -C(0)-, -8(0)2-, and -C(0)-N(R8)-. 

In some embodiments, V is selected from the group consisting of -C(R6)-, 
-0-C(R6)-, -N(Rs)-C(R6)-, and -S(0)2"» In certain embodunents, V is -C(R6)-. In certain 
embodiments, V is -N(R8)-C(R6)-. 

In some embodiments, W is selected from the group consisting of a bond, -C(0)-, 
20 and -S(0)2-. In certain embodiments, W is selected from the group consisting of a bond 
and -C(0)-. In certain embodiments, W is a bond. 

In some embodiments, X is selected from the group consisting of alkylene, 
alkenylene, alkynylene, arylene, heteroarylene, and heterocyclylene wherein the alkylene, 
alkenylene, and alkynylene groups can be optionally interrupted or terminated by arylene, 
25 heteroarylene or heterocyclylene and optionally interrupted by one or more -O- groups. 

In some embodiments, X is alkylene that is optionally interrupted or terminated by 
heterocyclylene and optionally interrupted by one-0- group. 

In some embodiments, X is alkylene that is optionally terminated by arylene or 
heterocyclylene. 

30 In some embodiments, X is alkylene that is optionally interrupted or terminated by 

heterocyclylene. 
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In some embodiments, X is alkylene. In certain embodiments, X is 
Cm allq'iene. 

In some embodiments, X' is selected from the groiqj consisting of alkylene and 
arylene. In certain embodiments, X' is alkylene. In certain embodiments, X is 
Cm alkylene. In certain embodiments, X is arylene. 

In some embodiments, Y is selected from the group consisting of -0-, -S(0)o-2-, 
-S(0)2-N(R8)-, -C(R6)-, -C(R^)-0-, -0-C(R6)-, -0-C(0).0-. -N(R8)-Q-, -C(R6)-N(R8)-, 
-0-C(R6)-N(R8)-, -C(R<i)-N(0R9)-, -0-N(R8)-Q-, -0-N=C(R4)-, -C(=N-0-R8)-, 



-CH(-N{-0-R8)-Q-R4)-, 




R 



N^a— — ivi-c(R6)-ty-w- — Jsl— Ry-ry-Q— 



10 



N-C(R6)-N-W- -N— R7-N 
^ ^ Ry^ 



_v-N V -r 



^10 an/1 '^10 




Rio 



10 ,and 

In some embodiments, the above group from which Y is selected also includes 

-C(=N-0-R8)-NH-. 

In some embodiments, Y is selected from the group consistmg of -S(0)o-2-, 
-S(0)2-N(R8)-, -C(R6)-, -C(R6)-0-, -0-C(R6)-, -0-C(0)-0-. -N(R8)-Q-, -C(R6)-N(R8)-, 
1 5 -0-C(R6)-N(R8)-, -C(R6)-N(OR9>, 



-ZT^N-Q— -N-C(Re)'N-W- -N— R7-N-Q- 

^R./ \J ^nj 



and 





N-C(R6)-N 

In some embodiments, Y is selected from the group consisting of -S(0)o.2-, 
-S(0)2-N(R8)-, -C(R6)-, -C(R6)-0-, -0-C(R6)-, -0-C(0)-0-. -N(R8)-Q-, -C(R6)-N(R8)-, 
20 -0-C(R6)-N(R8)-, -C(R<i>N(0R9)-, 
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N-Q— -N-C(R6)-N-W- _v-N 





and 




In some embodiments, Y is selected from the group consisting of -S(0)2-, 
-S(0)2-N(R8)-. -C(0)-, -C(0)-0-. -0-C(0)-, -N(R8)-Q-, -C(0)-N(R8)-, 



In some embodiments, Y is selected from the group consisting of -S(0)2-, -C(0>, 



-C(0)-0-, -N(R8)-Q-, -C(0)-N(R8)-, and '^7 

In some embodunents, Y is -N(R8)-C(0)-, -N(R8)-S(0)2-, -N(R8)-C(0)-N(R«)-, 



-N(R8)-C(0)-N(Rg)-, or '^^ 

In some embodiments, Y is -N(R8)-C(0)-, -N(R8)-S(0)2-, - S(0)2- NCRg)-, or 
-N(R8)-C(0)-N(R8)-. In certain embodiments, Y is -N(R8)-C(0)-. In certain 
embodiments, Y is -N(R8)-S(0)2-. In certain embodiments, Y is - S(0)2- N(R«)-. In 
certain embodiments, Y is -N(R«)-C(0)-N(R8)-. 

In some embodiments, Y' is selected from the group consisting of -S-, -C(0)-, 
-C(0)-0-, -C(0)-N(R8)-, -S(0)2-N(R8)-, and -N(R8)-C(0)-. In some embodunents, Y' is 
selected from the group consisting of -S-, -C(0)-, and -C(0)-0-. 

In some embodiments, Z is a bond or -0-. In certain embodiments, Z is a bond. In 

certain embodiments, Z is -0-. 





-N(R8)-C(S)-N(R8)-, -N(R«)-S(0)2-N(R8)-, or " 

In some embodiments, Y is -N(R8>C(0>, -N(R8)-S(0)2-, 
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In some embodiments, a and b are independently integers from 1 to 6 with the 
proviso that a + b is < 7. In some embodiments, a and b are each the integer 2. 
In some embodiments (e.g., of Formulas III- VII), n is 0, or m is 0. 
In some embodiments (e.g., of Formulas ni-VII), m and n are 0. 
In some embodiments (e.g., of Formulas III-VII), m is 0, and n is 1 . 
In some embodiments (e.g., of Formulas III-VII), m is 1, and n is 0. 
In some embodiments (e.g., of Formula VIII), n is 0. 

For certain embodiments, the compound of Formula III is selected &om the group 
consisting of 7-(benzyloxy)-2-ethyl-2//-pyrazolo[3,4-c]quinohn-4-anune and 4-amino-2- 
ethyl-2//-pyrazolo[3,4-c]quinolin-7-ol; or a pharmaceutically acceptable salt thereof. 

* 

For certain embodiments, the compound of Formula III is selected frcan the group 
consisting of 3-(4-amino-2-propyl-2if-pyrazolo[3,4-c]quinolin-l-yl>2,2- 
dimethylpropanamide and 3-[4-amino-2-(2-methoxyethyl)-2i/-pyrazolo[3,4-'C]quinolin- 1 - 
yl]-2,2-dimethylpropanamide; or a pharmaceutically acceptable salt thereof. 

For certain embodiments, the compound of Formula III is 5-(4-Amino-2-propyl- 
2//-pyrazolo[3,4-c]quinolin-l-yl)-iV-hydroxypentanamidine; or a pharmaceutically 

acceptable salt thereof. 

For certain embodiments, there is provided compound of the Formula Ilia: 

NH, 



wherein Ri is selected from the group consisting of aminomethyl, piperidin-4-ylmethyl, (1- 
benzylpiperidin-4-yl)methyl, (l-acetylpiperidin-4-yl)methyl, {1- 

[(propylamino)carbonyl]piperidin-4-yl)} methyl, [l-(methylsulfonyl)piperidin-4-yl]methyl, 
2-(l , 1 -dioxidoisothiazolidin-2-yl)ethyl, 2-({ [(4-fluorophenyl)amino]carbonyl}amino)ethyl, 
hydroxymethyl, 2-methyl-2''(methylsulfonyl)propyl, 2-methyl-2-{[2- 
(methylsulfonyl)ethyl]amino}propyl, 3-[(methylsulfonyl)amino]propyl, 2-cyano-2- 
methylpropyl, 3-(5-butylisoxazol-3-yl)propyl, 3-(5-phenylisoxazol-3-yl)propyl, 3-(5- 
pyridin-3-ylisoxa2ol-3-yl)propyl, 4-(hydroxyimino)butyl, 4-(methoxyimino)butyl, 5- 




Illa 
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ainino-5-(hydroxyiinino)pentyl, 3-(lH-pyrrol-3-yl)propyl, 3-(l-benzyMH-pyrrol-3- 
yl)propyl, and 3-(l-benzyl-2,5-dihydro-lH-pyrrol-3-yl)propyl; and R2 is selected from the 
group consisting of hydrogen, methyl, ethyl, n-propyl, n-butyl, and benzyl. For certain of 
these embodiments, there is included the proviso that when R2 is hydrogen, n-butyl, 
5 benzyl, 2-methoxy ethyl, or 2-hydroxyethyl then Ri can be further selected from the group 
consisting of 2-[(4-fluorobenzoyl)amino]ethyl, 2-[(cyclopropylcarbonyl)amino]ethyl, 2- 
(acetylamino)ethyl, 2-(propionylamino)ethyl, 2-[(methylsulfonyl)amino]ethyl,2- 
{ [(ethylamino)carbony l]amino}ethyl, 2-({ [(3,4- 

difluorophenyl)amino]carbonyl}amino)ethyl,2-{[(isopropylamino)carbonyl]amino}ethyl, 
10 2-[(ethoxycarbonyl)amino]e1hyl, and 2-[(morpholin-4-ylcarbonyl)amino]ethyl. For certain 

of these embodiments, there is included the further proviso that when R2 is methyl or ethyl 

then Ri can also be 2-[(4-fluorobenzoyl)amino]ethyl; and/or when R2 is methyl or n-propyl 

then Ri can also be 2-[(morpholin-4-ylcarbonyl)amino]ethyl; 

or a pharmaceutically acceptable salt thereof 
1 5 For certain embodiments, the compound or salt of Formula Ilia is selected from the 

group consisting of: 

l-[2-(l,l-dioxidoisothiazolidin-2-yl)ethyl]-2-propyl-2/f-pyrazolo[3,4-c]quinolin-4 

(4-aniino-2-ethyl-2//-pyrazolo[3,4-c]quinolin-l-yl)methanol; 
3-(4-amino-2-propyl-2//-pyrazolo[3,4-c]quinolin-l-yl)-2,2-dimethylpropaneni^^ 

20 3-[4-amino-2-(2-methoxyethy l>2iy-pyrazolo[3 ,4-c] quinolin- 1 -y l]-2,2- 

dimethylpropanenitrile; 

i\^-[2-(4-amino-2-propyl-2i/-pyrazolo[3,4-c]quinolin-l-yl)ethyl>JV'-(4-fl^^ 
l-[3-(5-phenylisoxazol-3-yl)propyl]-2-propyl-2H-pyrazolo[3,4-c]quinolin-4-amine; 
l-[3-(5-butylisoxazol-3-yl)propyl]-2-propyl-2H-pyrazolo[3,4-c]quinolin-4-amine; and 
25 2-propyl-l-[3-(5-pyridm-3-ylisoxazol-3-yl)propyl]-2H-pyrazolo[3,4-c]quinolin-4-anune; 

or a pharmaceutically acceptable salt thereof 

In some embodiments, the present invention provides a pharmaceutical 
composition comprising a therapeutically effective amount of a compound or salt of any 
one of Formulas I, la, II, III, IV, V, VI, VII, VIII, IX, LXXX, Hi, or any one of the above 
30 embodiments in combination with a pharmaceutically acceptable carrier. 
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In some embodiments, the present invention provides a method of inducing 
cytokine biosynthesis in an animal comprising administering an effective amount of a 
compound or salt of any one of Formulas I, la, II, III, IV, V, VI, VII, VIII, IX, LXXX, HI, 
or any one of the above embodiments or administering any one of the above 

5 pharmaceutical compositions to the animal. 

In some embodiments, the present invention provides a method of treating a viral 
disease in an animal in need thereof comprismg administering a therapeutically effective 
amount of a compoimd or salt of any one of Formulas I, la, II, III, IV, V, VI, VII, VIII, IX, 
LXXX, n-1, or any one of the above embodiments or administering any one of the above 

1 0 pharmaceutical compositions to the animal. 

In some embodiments, the present invention provides a method of treating a 
neoplastic disease in an animal in need thereof comprising administering a therapeutically 
effective amount of a compound or salt of any one of Formulas I, la, II, III, IV, V, VI, VII, 
VIII, IX, LXXX, II-l, or any one of the above embodiments or administering any one of 

IS the above pharmaceutical compositions to the animal. 

Preparation of Compounds 

Compounds of the invention can be prepared according to Reaction Scheme I, 
where R, Ri, R2, and n are defined as above. Ketoesters of Formula X in Reaction Scheme 
20 I and their sodium salts are known and can be prepared from a variety of ketones using 
conventional methods, such as the Claisen condensation, Claisen, L., Berichte, 42, 59 
(1909). 

Numerous functionalized ketones useful as Claisen condensation starting materials 
are commercially available; others can be prepared by known methods. For example, tert- 

25 butyl l,l-dimethyl-3-oxobutylcarbamate, also called (l,l-dimethyl-3-oxobutyl)carbamic 
acid /er/-butyl ester, has been reported, Peschke, B. et aU Eur. 1 Med Chem,, 34, pp. 363- 
380, (1 999). In another example, 4-(propylthio)butan-2-one can be prepared by combining 
1-propanethiol and 4-chloro-2-butanone at ambient temperature in the presence of sodium 
hydride in a suitable solvent such as tetrahydrofuran (THF) and isolating the product using 

30 conventional methods. In a third example, a Michael addition can be carried out with 
phenyl vinyl sulfone and a carbanion generated from methyl acetoacetate and sodium 
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methoxide. The resulting Michael adduct can be decarboxylated under acidic conditions, 
for example hydrochloric acid in methanol, to provide 5-(phenylsulfonyl)pentan-2-one. 

In step (1) of Reaction Scheme I, a sodium salt of a compound of Formula X reacts 
with a hydrazine of Formula R2NHNH2 to provide a pyrazole carboxylate of Formula XI. 
5 The reaction is conveniently carried out by slowly adding the hjdrazine to a solution of the 
salt of a compound of Formula X in a suitable solvent such as acetic acid. The reaction 
can be carried out at ambient temperature, and the product can be isolated using 
conventional methods. 

If step (1) is carried out using hydrazine, the resulting pyrazole carboxylate of 

10 Formula XI where R2 is hydrogen can be alkylated using known synthetic methods, 

Auwers, K. v., HoUman, H., Berichte, 59, 606 (1926), to provide a pyrazole carboxylate of 
Formula XI where R2 is defined as above. The alkylation is conveniently carried out by 
treating a solution of the pyrazole carboxylate of Formula XI, where R2 is hydrogen, with a 
base such as sodium ethoxide followed by an alkylating agent of Formula I^-Halide. The 

1 5 reaction is run in a suitable solvent such as ethanol and can be carried out at an elevated 

temperature, for example, the reflux temperature of the solvent, or at ambient temperature. 
Numerous reagents of Formula R2-Halide are commercially available; others can be 
prepared using known synthetic methods. The pyrazole carboxylate of Formula XI can be 
isolated from the reaction and separated from its isomer using conventional methods, 

20 In step (2) of Reaction Scheme I, the ester group of a pyrazole carboxylate of 

Formula XI is converted to an amide. The amination is conveniently carried out by adding 
ammoniiim hydroxide to the pyrazole carboxylate of Formula XI in a suitable solvent such 
as methanol and heating at an elevated temperature such as 100 The reaction can be 
carried out in a pressure vessel. The resulting pyrazole carboxamide of Formula XII can 

25 be isolated using conventional methods. 

Alternatively, step (2) can be carried out by first hydrolyzing a pyrazole 
carboxylate of Formula XI to a carboxylic acid and then converting the carboxy lie acid to 
an amide. The ester hydrolysis can be carried out under basic conditions by combining a 
pyrazole carboxylate of Formula XI with lithium hydroxide or sodium hydroxide in water 

30 and in a suitable solvent such as methanol or ethanol. The reaction can be carried out at 
ambient temperature, and the carboxylic acid product can be isolated using conventional 
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methods. The conversion of the carboxylic acid to a pyrazole carboxamide of Fomiula XII 
can be carried out by first treating the carboxylic acid with oxalyl chloride at ambient 
temperature in a suitable solvent such as dichloromethane to generate an acid chloride, 
which can then be treated v\ath ammonium hydroxide at a sub-ambient temperature such as 
5 0 ''C. Alternatively, the conversion of the carboxylic acid to a pyrazole carboxamide of 
Formula XII can be carried out under coupling conditions by addmg 1- 
hydroxybenzotriazole and l-(3-dimethylaminopropyl>3-ethylcarbodiimide hydrochloride 
to a solution of the carboxylic acid in a suitable solvent such as iViiV-dimethylformamide 
(DMF) at ambient temperature and then adding concentrated ammonixun hydroxide. The 

10 product can be isolated using conventional methods. 

In step (3) of Reaction Scheme I, a pyrazole carboxamide of Formula XII is 
dehydrated to a pyrazole carbonitrile of Formula XIII. Suitable dehydrating agents include 
thionyl chloride, trifluoroacetic anhydride, and phosphorous oxychloride. The reaction is 
conveniently carried out by treating the pyrazole carboxamide of Formula XII with 

15 phosphorous oxychloride and heating the reaction at an elevated temperature such as 90 
°C. The reaction can also be carried out by combining the pyrazole carboxamide of 
Formula XII with trifluoroacetic anhydride in the presence of a base such as triethylamine 
and in a suitable solvent such as dichloromethane. The reaction can be carried out at 
ambient temperature or at a sub-ambient temperature such as 0 °C. The product can be 

20 isolated using conventional methods. 

In step (4) of Reaction Scheme I, a pyrazole carbonitrile of Formula XIII is 
brominated to provide a bromo-substituted pyrazole carbonitrile of Formula XIV. The 
bromination is conveniently carried out by adding bromine to a solution of the pyrazole 
carbonitrile of Formula XIII and potassium acetate in acetic acid. The reaction can be 

25 carried out at ambient temperature, and the product can be isolated using conventional 
methods. 

In step (5) of Reaction Scheme I, a bromo-substituted pyrazole carbonitrile of 
Formula XIV xmdergoes a transition-metal catalyzed cross coupling reaction with a reagent 
of Formula XV to form a pyrazole-substituted aniline of Formula XVL Reagents of 
30 Formula XV, where M is, for example, -B(0H)2, -B(0-aIkyl)2, -Sn(alkyl)3, and -Zn- 

Halide, are known to undergo coupling reactions. Several reagents of Formula XV are 
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commercially avaUable; others can be prepared using known synthetic methods. For 
example, /«-/-butoxycarbonyl (Boc>protected anilines undergo directed ortho metalation 
in the presence of butyllithium reagents. The resulting organolithium intennediate reacts 
with electrophiles such as B(0.alkyl)3 and ClSn(alkyl)3 to provide compounds of Foimula 
XV, where M is -B(0-alkyl)2 or -B(0H)2 and -Sn(alkyl)3, respectively, after removal of 
the Boc protecting group. 

In step (5), a Suzuki coupling reaction is convenientiy carried out by heating a 
mixture of the bromo-substituted pyrazole carbonitrile of Formula XIV, palladium (II) 
acetate, triphenylphosphine, and a boron reagent of Formula XV, where M is -B(0H)2 or 
-B(0-alkyl)2, in the presence of a base such as sodium carbonate. The reaction is carried 
out in a suitable solvent or solvent mixture such as n-propanol:water and can be heated at 
an elevated temperature such as 100 °C. The product can be isolated using conventional 
methods. 

In step (6) of Reaction Scheme I, the amine and nitrile functionalities of a pyrazole- 
substituted aniline of Foimula XVI react under acidic conditions to form a pyrazolo[3,4- 
cjquinoline of Formula XVII, a subgenus of Fonnulas I. E. ffl, and la. The intramolecular 
addition is conveniently carried out by stirring acetyl chloride in ethanol and adding the 
resulting acidic solution to the pyrazole-substituted aniline of Formula XVI. The reaction 
is then heated at reflux to provide the pyrazolo[3,4.c]quinolme of Formula XVII. The 
product or pharmaceutically acceptable salt thereof can be isolated using conventional 
methods. 

Alternatively, in steps (5) and (6) of Reaction Scheme I, a bromo-substituted 
pyrazole carbonitrile of Foimula XIV undergoes a Suzuki coupling with a reagent of 
Formula XLII. 




NH 
(R)„ XLII 

Some compounds of Formula XLII are known or can be prepared by known synthetic 
methods; see, Rocca, P. etal. Tetrahedron, 49, pp. 49-64 (1993). The Suzuki coupling 
reaction can be carried out according to the method described above. The resulting 
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pivaloylamino-substituted compound undergoes a base-promoted intramolecular 
cyclization in step (6) of Reaction Scheme I and subsequent cleavage of the pivaloyl group 
to provide a pyrazolo[3,4-c]quinoIine of Formula XVII. The reaction is conveniently 
carried out by heating the pivaloylaraino-substituted coupling product with potassium tert- 
butoxide in a suitable solvent such as ethanol at an elevated temperature such as the reflux 
temperature of the solvent. The product or phannaceutically acceptable salt thereof can be 
isolated using conventional methods. 

For some embodiments, compounds in Reaction Scheme I can be further 
elaborated using conventional synthetic methods. For example, R| can be a 2-[(rerr- 
butoxycarbonyl)amino]-2-methylpropyl group if toY-butyl l,l-dimethyl-3. 
oxobutylcarbamate is used as the starting ketone to make the ketoester of Formula X. The 
/er/-butoxycarbonyl group is removed under the acidic cyclization conditions described in 
step (6) to provide a 2-amino-2-methylpropyl group, which can be converted to an amide, 
a sulfonamide, a sulfamide, or a urea using the methods described below in step (1 1) of 
Reaction Scheme VIL 

In another example, an olefin-containing Ri group may be oxidized to an epoxide 
by conventional methods. The oxidation is conveniently carried out prior to step (4) of 
Reaction Scheme I by adding 3-chloroperoxybenzoic acid to a solution of a pyrazole 
carbonitrile of Formula XIII, which contains an olefin substituent, in a suitable solvent 
such as dichloromethane. The reaction may be carried out at ambient temperature, and the 
product can be isolated by conventional methods. The epoxide can be opened during the 
bromination in step (4) by combining the compound of Formula XIII, which contains an 
epoxide substituent, with two equivalents of bromine in acetic acid at ambient temperature 
to provide a compound of Formula XIV substituted at Ri with a vicinal bromohydrm. The 
bromohydrin may then be reduced under free radical conditions to provide a compound of 
Formula XIV substituted with a hydroxyalkyl group. The reduction may be carried out by 
adding tributyltin hydride and azobisisobutyronitrile at ambient temperature to a 
bromohydrin-substituted compound of Formula XIV in a suitable solvent such as toluene. 
The product may be isolated by conventional methods and then subjected to steps (5) and 
(6) of Reaction Scheme 1. Using these methods an Ri 2-methylpropenyl group can be 
converted into a 2-hydroxy-2-methylpropyl group. 
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A hydroxy group introduced at the R, position according to the above method can 
be treated with sodium hydride to form an alkoxide. which is reacted with a vinyl sulfone 
of Formula CH2=CH-S(0)2-R4 to provide a compound m which R, is -X-Y-R4, wherem Y 



IS 



-SO2-. The reaction can be carried out by adding catalytic sodium hydride dispersed in 
mineral oil to a solution of a compound of Formula XIV, wherem R, has hydroxy group, 
and a vinyl sulfone in a suitable solvent such DMF or tetrahydrofuran. The reaction can be 
run at ambient temperature. The product or a pharmaceutical^ acceptable salt thereof can 
be isolated by conventional metiiods and tiien subjected to steps (5) and (6) of Reaction 
Scheme I. Many vmyl sulfones are commercially available or can be prepared using 
known syntiietic metiiods. These metiiods can be used to provide a compound of Fonnula 
XVn, wherem R, is a 2-metiiyl.2-[2-(metiiylsuIfonyl)etiioxy]propyl group. 

In another example, R, can be -X-Y-R4, wherein Y is -S-. The tiiioetiier group may 
be oxidized to a sulfone prior to step (2) of Reaction Scheme I to provide a compound 
where Ri is -X-Y-R, and Y is -SO2-. The oxidation is convenientiy carried out by adding 
3-chloroperoxyben2oic acid to a solution of a pyrazole carboxylate of Formula XI in a 
suitable solvent such as dichlorometiiane or chloroform. The product may be isolated by 
conventional metiiods and flien subjected to steps (2) tiirough (6) of Reaction Scheme I. 



(1) 



o o 




N-R, 



XVII 



Reaction Scheme I 




N-R, 





N-R. 



N (3) 
N-R, 




Xtll 



(4) 



-R, 



XIV 



Pyra2olo[3,4-c]naphtiiyridines of tiie invention can be prepared according to 
Reaction Scheme II, where R, R,. R^. and n are as defined above. In step (1) of Reaction 
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Scheme n, a bromo-substituted pyrazole carbonitrile of Fomula XIV undergoes a 
transition-metal catalyzed cross coupling reaction with a reagent of Fonnula XVIII or a 
positional isomer thereof, where M is as defined above, to fonn a pyrazole-substituted 
aminopyridine of Formula XIX. Reagents of Fonnula XVIII and its isomerscan be 
prepared using known methods, for example, by directed ortho metalation of Boc- 
protected ammopyridines and subsequent electrophilic substitution. Alternatively, for 
some isomers, halogen-lithium exchange and subsequent electrophilic substitution can be 
used. For example, halogen-lithium exchange can be carried out on a 2-bromopyridme 
that has a protected amino group in the 3-position; subsequent electrophilic substitution 
with tributyltin chloride and deprotection of the amino group provides 3-amino-2-tri-«- 
butylstannylpyridine, a useful reagent for step (1) of Reaction Scheme H. The coupling 
reaction in step (1) of Reaction Scheme H can be carried out as described for step (5) of 
Reaction Scheme I. 

In step (2) of Reaction Scheme II, the amine and nitrile functionaUties of a 
pyrazole-substituted aminopyridine of Formula XIX react under acidic conditions to form 
a pyrazolo[3,4-c]naphthyridine of Formula XX. a subgenus of Formulas I, II, VI, and la, or 
an isomer thereof Step (2) of Reaction Scheme II can be carried out as described for step 
(6) of Reaction Scheme I, and the product can be isolated by conventional methods. 




N— R, 



XIV 



XVIII 
(1) 



Reaction Scheme 11 




N-R, 



(2) 




(R)n I I N— R. 



XX 



Compounds of the invention can also be prepared according to Reaction Scheme 
m. where n is defined as above and Ra, R,a, and Rja are subsets of R, R,, and R2 as defmed 
above that do not mclude those substituents which one skilled in the art would recognize 
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as being susceptible to oxidation in step (5). These susceptible substituents include -S- or 
heteroaryl groups. 

Acetals of Fonnula XXI are reported in the literature and can be prepared using 
known synthetic methods. Royals, E. E., Robinson, A. G. Ill.y. Am. Chem. Soc, 78, 4161 
(1956). For example, a ketone of Formula CH3C(0)Ria can be condensed with ethyl 
diethoxy acetate under Claisen condensation conditions to provide an acetal of Formula 
XXI. The reaction is conveniently carried out by addmg sodium /er/-butoxide to a solution 
of ethyl diethoxyacetate and the ketone of Formula CH3C(0)R,a in ethanol and heating the 
reaction at reflux. Numerous ketones of Formula CH3C(0)R,a are commercially available. 
Others can be readily prepared using known synthetic methods. Amido ketones can be 
prepared according to the literature procedure, Ritter, J. J. and Minieri, P. P., J. Am . 
Chem. Soc, 70, 4045, (1948) by adding a nitrile of Formula R4-CN to an a,p-unsaturated 
ketone under acidic conditions. 

In step (1) of Reaction Scheme III, an acetal of Formula XXI is reacted with a 
hydrazine of Formula R28-NH-NH2 to provide a pyrazole of Formula XXII. The reaction 
is conveniently carried out by slowly adding the hydrazine to a solution of an acetal of 
Formula XXI in a suitable solvent such as ethanol. The reaction can be run at ambient 
temperaUu-e, and the product can be isolated using conventional methods. 

In step (2) of Reaction Scheme III, the acetal in the pyrazole of Formula XXII is 
converted to an aldehyde under acidic conditions. The reaction is conveniently carried out 
by treating the acetal-substituted pyrazole of Formula XXII with hydrochloric acid in a 
suitable solvent such as tetrahydrofuran. The reaction can be carried out at ambient 
temperature to provide an aldehyde-substituted pyrazole of Formula XXIII. The product 
can be isolated using conventional methods. 

In step (3) of Reaction Scheme III, a pyrazole of Formula XXIII is brominated to 
provide a bromo-substituted pyrazole of Formula XXIV. The reaction can be carried out 
as described m step (4) of Reaction Scheme I. 

In step (4) of Reaction Scheme III, a bromo-substituted pyrazole of Formula XXIV 
undergoes a transition-metal catalyzed cross coupling reaction with a reagent of Formula 
XV, where M is defined as above. TTie reaction is conveniently carried out using the 
Suzuki reaction conditions described in step (5) of Reaction Scheme I. Under these 
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reaction conditions, intramolecular condensation of the amine with the aldehyde group 
takes place to form a pyrazolo[3,4-c]quinoline of Formula XXV. The product can be 
isolated using conventional methods. 

In step (5) of Reaction Scheme III, a pyrazolo[3,4-c]quinoline of Formula XXV is 
5 oxidized to provide a pyrazolo[3,4-c]quinoline-57V-oxide of Formula XXVI using a 

conventional oxidizing agent capable of forming iV-oxides. The reaction is conveniently 
carried out by adding 3-chloroperoxybenzoic acid to a solution of a compound of Formula 
XXV in a solvent such as dichloromethane or chloroform. The reaction can be carried out 
at ambient temperature, and the product can be isolated using conventional methods. 

10 In step (6) of Reaction Scheme III, a pyrazolo[3,4-c]quinoline-5A^-oxide of 

Formula XXVI is aminated to provide a pyrazolo[3,4-c]quinolin-4-amine of Formula 
XVIIa, a subgenus of Formulas I, II, III, and la. Step (6) can be carried out by the 
activation of an iV-oxide of Formula XXVI by conversion to an ester and then reacting the 
ester with an aminating agent. Suitable activating agents include alkyl- or arylsulfonyl 

1 5 chlorides such as benzenesulfonyl chloride, methanesulfony 1 chloride, or ^-toluenesulfonyl 
chloride. Suitable aminating agents include ammonia, in the form of ammonium 
hydroxide, for example, and ammonium salts such as anmionium carbonate, ammonium 
bicarbonate, and ammonium phosphate. The reaction is conveniently carried out by 
adding ammoniimi hydroxide to a solution of the iV-oxide of Formula XXVI in a suitable 

20 solvent such as dichloromethane or chloroform and then adding /?-toluenesulfonyl 
chloride. The reaction can be carried out at ambient temperature. The product or 
pharmaceutically acceptable saU thereof can be isolated using conventional methods. 

Altematively step (6) can be carried out by the reaction of a pyrazolo[3,4- 
c]quinoline-5iV-oxide of Formula XXVI with trichloroacetyl isocyanate followed by base- 

25 promoted hydrolysis of the resulting intermediate to provide a pyrazolo[3,4-c]quinolin-4- 
amine of Formula XVIIa. The reaction is conveniently carried out in two steps by (i) 
adding trichloroacetyl isocyanate to a solution of theiV-oxide of Formula XXVI in a 
solvent such as dichloromethane and stirring at ambient temperature to provide an isolable 
amide intermediate. In step (ii), a solution of the intermediate in methanol is treated with a 

30 base such as sodium methoxide at ambient temperature. The product or pharmaceutically 
acceptable salt thereof can be isolated using conventional methods. 
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Reaction Scheme III 




Pyrazolo[3,4"c]naphthyridines of the invention can be prepared according to 
Reaction Scheme IV, where Ra, Ria, R2a, and n are as defined above. In step (1) of 
Reaction Scheme IV, a bromo-substituted pyrazole of Formula XXTV undergoes a 
transition-metal catalyzed cross coupling reaction with a reagent of Formula XVIII, where 
M is defined as above, or one of its isomers. Step (1) of Reaction Scheme IV can be 
carried out as described for step (5) of Reaction Scheme I, and under these reaction 
conditions an intramolecular addition can take place to provide the pyrazolo[3,4- 
cjnaphthyridine of Formula XXVIL 

In step (2) of Reaction Scheme IV, a pyrazolo[3,4-c]naphthyridine of Formula 
XXVII is oxidized to a pyrazolo[3,4-c]naphthyridine-5A^-oxide of Formula XXVIII, which 
is aminated in step (3) to provide a pyra2olo[3,4-c]naphthyridin-4-amine of Formula XXa, 
a subgenus of Formulas I, II, VI, and la, or an isomer thereof. Steps (2) and (3) of 
Reaction Scheme IV can be carried out as described for steps (5) and (6), respectively, of 
Reaction Scheme III, 
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Reaction Scheme IV 




XXIV XXVII XXVIll 



(3) 




XXa 



Tetrahydroquinolines of the invention may be prepared according to Reaction 
5 Scheme V, where n is as defined above and Rb, Rjb, and R2b are subsets of R, Ri, and R2 as 
defined above that do not include those substituents that one skilled in the art would 
recognize as being susceptible to reduction under the acidic hydrogenation conditions of 
the reaction. These susceptible groups include, for example, alkenyl, alkynyl, and aryl 
groups and groups bearing nitro substituents. However, a compound of Formula XVII 

1 0 bearing an aryl substituent at Ri, for example, may be used as a substrate in the reaction to 
provide a compound of Formula XXIX where the aryl group is reduced. In this manner, a 
phenylethyl group at Rj may be converted to a cyclohexylethyl group. 

As shown in Reaction Scheme V, a pyra2oIo[3,4-c]quinolin-4-amine of Formula 
XVIIb can be reduced to a 6,7,8,9-tetrahydro-2//-pyrazolo[3,4-c]quinolin-4-amine of 

1 5 Formula XXIX, a subgenus of Formulas I, II, VIA, and la. The reaction may be carried out 
under heterogeneous hydrogenation conditions by adding platinum (IV) oxide to a solution 
or suspension of the compoimd of Formula XVIIb in a suitable solvent such as 
trifluoroacetic acid and placing the reaction under hydrogen pressure. The product or 
pharmaceutically acceptable salt thereof can be isolated by conventional methods. 

20 
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Reaction Scheme V 




Pyra2olo[3,4-c]pyridines of the invention can be prepared according to Reaction 
5 Scheme VI, where R), R2, Ra2, and Rb2 are as defined above. In step (1) of Reaction 
Scheme VI, a bromo-substituted pyrazole carbonitrile of Formula XIV undergoes a 
Sonogashira coupling reaction with (trimethylsilyl)acetylene to provide a pyrazole 
carbonitrile of Formula XXX. The reaction can be carried out according to the literature 
procedure, Sonogashira, K.; Tohda, Y.; Hagihara, N., Tetrahedron Lett,, 4467 (1975). 
1 0 Alternatively, an iodo-substituted pyrazole carbonitrile of Formula XI Va may be 

used as a starting material for Reaction Scheme VI. A compound of Formula XTVa is 
prepared from a pyrazole carbonitrile of Formula XIII, shown in Reaction Scheme L The 
iodination is conveniently carried out by treating a pyrazole carbonitrile of Formula XIII 
with iodine monochloride in a suitable solvent such as dichloromethane in the presence of 
15 a base such as potassium carbonate. The reaction can be carried out at ambient 
temperature, and the product can be isolated by conventional methods. 

In step (2) of Reaction Scheme VI, the trimethy Isilyl group of the pyrazole of 
Formula XXX is removed to provide the pyrazole of Formula XXXI. Potassium carbonate 
in methanol or tetrabutylammonium fluoride in tetrahydrofuran can be used to carry out 
20 the transformation. 

In step (3) of Reaction Scheme VI, the acetylene of the pyrazole of Formula XXXI 
is alkylated using conventional synthetic methods, Jacobs, T, L. in Organic Reactions, 5, 
1, (1949), to provide a pyrazole of Formula XXXII. The reaction can be carried out by 
deprotonation of the compound of Formula XXXI with a base and reaction of the resulting 
25 carbanion with an electrophile of Formula RB2-Halide, for example, iodomethane. Step (3) 
can be omitted when Rb2 is hydrogen. 

For some embodiments, steps (1) through (3) of Reaction Scheme VI may be 
replaced with one step from a compound of Formula XlVa using a Sonogashira coupling 
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reaction. The coupling is conveniently carried out by combining an alkyne of Formula 
Rb2-C=C-H, coppera) iodide, dichlorobis(triphenylphosphine)palladium(II), and 
triethylamine in a suitable solvent such as acetonitrile and then heating at an elevated 
temperature, such as the reflux temperature of the solvent. The product of Formula XXXII 
can be isolated using conventional methods. 

In step (4) of Reaction Scheme VI, a pyrazole of Formula XXXU reacts with 
ammonia to provide a pyrazolo[3,4-c]pyridin.4-amine of Fonnula XXXHI, a subgenus of 
Formulas I, H, IX, and la. The reaction can be carried out by adding a solution of 
ammonia in methanol to the pyrazole of Formula XXXn and heating at an elevated 
temperature, such as 150 "C. The reaction may be carried out in a pressure vessel. The 
product or pharmaceutically acceptable salt thereof can be isolated by conventional 
methods. 

Steps (5) and (6) may be carried out to provide a compound of Formula DC in 
which Ra2 is other than hydrogen. In step (5) of Reaction Scheme VI, a pyrazolo[3,4- 
c]pyridin-4-amine of Formula XXXIII is brominated under conventional bromination 
conditions to provide a bromo-substituted pyrazolo[3,4-c]pyridin-4-amme of Formula 
XXXIV, a subgenus of Formulas I, II, IX, and la. The reaction can be carried out as 
described in step (4) of Reaction Scheme I. 

In step (6) of Reaction Scheme VI, a bromo-substituted pyrazolo[3,4-c]pyridin-4- 
amine of Formula XXXIV undergoes a transition metal catalyzed coupling reaction with a 
reagent of Fonnula Ra2-M, where Ra2 is alkenyl, alkoxy, and -N(R9)2 to provide a 
pyrazolo[3,4-c]pyTidin-4-amine of Formula IX. Reagents of Formula Ra2-M, where M is, 
for example, -B(OH)2, -B(0-alkyl)2, -Sn(alkyl)3, and -Zn-Halide, are known to undergo 
coupling reactions. The transformation can be carried out by first protecting the amino 
group of the compound of Fonnula XXXIV, treating the protected compound with a 
reagent of Formula Ra2-M in the presence of a transition metal catalyst using conditions 
described m step (5) of Reaction Scheme I, and deprotecting the amine to provide the 
pyrazolo[3,4-c]pyridm-4-amine of Formula IX. Alternatively, step (6) can be carried out 
by coupling a compound of Fonnula XXXIV with an alkyne under Sonogashira conditions 
as described in step (1) of this reaction scheme. The resulting alkyne can be reduced under 
conventional hydrogenation conditions to provide a compound of Fonnula IX, where Ra2 
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IS alkenyl or alkyl. Step (6) may also be earned out by (i) protecting the amino group of 
the compound of Fonnula XXXIV. for example, with a Boc group; (ii) perfonning a 
hthium-halogen exchange; (iii) treating with an electrophile of the Fonnula R^a-Halide 
for example iodomethane; and (iv) deprotecting the amine to provide a compound of ' 
Formula DC. The product or phannaceutically acceptable salt thereof can be isolated by 



conventional methods. 



Reaction Scheme VI 




For some embodiments, compounds of the invention are prepared accordmg to 
Reaction Scheme VII, wherem R, R^. R,, R,, q. m, and n are as defined above. In step (1) 
of Reaction Scheme VH. 4-phthalimido-2-butanone, which is obtained from the literature 
procedure, Eriks al, J. Med Chem., 35, 3239-3246, (1992), undergoes a Claisen 
condensation with diethyl oxalate under conventional conditions to yield a compound of 
Fonnula XXXV. 

In step (2) of Reaction Scheme VII. a compound of Fonnula XXXV reacts with a 
hydrazine of Fonnula R^NHNH^ to provide a pyrazole carboxylate of Fonnula XXXVI 
The reaction is conveniently canied out as described in Step (1) of Reaction Scheme 1. 

In steps (3) and (4) of Reaction Scheme VII. a pyrazole carboxylate of Fonnula 
XXXVI is converted to a pyrazole carboxamide. In step (3) the pyrazole carboxylate of 
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Formula XXXVI is first hydrolyzed under acidic conditions to provide a carboxylic acid of 
Formula XXXVII. The reaction is conveniently carried out by heating a mixture of the 
carboxylate of Formula XXXVI in a mixture of hydrochloric acid and acetic acid at an 
elevated temperature, such as 100-120 The product can be isolated by conventional 
methods. In step (4), a carboxylic acid of Formula XXXVII is then converted to its acid 
chloride. The reaction is conveniently carried out by heating (115 '^C) the carboxylic acid 
of Formula XXXVII with thionyl chloride in a suitable solvent such as toluene. The acid 
chloride can be isolated by conventional methods before convertmg it to a pyra2X)le 
carboxamide of Formula XXXVIIL The conversion to the amide is conveniently carried 
out by adding concentrated ammonium hydroxide to a solution of the acid chloride in a 
suitable solvent such as dichloromethane. The reaction can be carried out at ambient 
temperature, and the product can be isolated using conventional methods. 

In step (5) of Reaction Scheme VII, a pyrazole carboxamide of Fonnula XXXVIII 
is dehydrated to a pyrazole carbonitrile of Formula XXXIX. Suitable dehydrating agents 
include thionyl chloride, trifluoroacetic anhydride, and phosphorous oxychloride. The 
reaction is conveniently carried out by treating a pyrazole carboxamide of Formula 
XXXVIII with excess thionyl chloride in a suitable solvent such as toluene. The reaction 
can be run at elevated temperture, for example, at the reflux temperature of the solvent, 
and the product can be isolated using conventional methods. 

In step (6) of Reaction Scheme VII, a pyrazole carbonitrile of Formula XXXIX is 
brominated according to the method described in step (4) of Reaction Scheme I to provide 
a bromo-substituted pyrazole carbonitrile of Formula XL. 

In step (7) of Reaction Scheme VII, the phthalimide protecting group of the 
pyrazole of Formula XL is removed to reveal an amine, which is then protected by a tert- 
butoxycarbonyl (Boc) group. The deprotection is conveniently carried out by treating the 
compound of Formula XL with hydrazine in a suitable solvent such as ethanol. The 
reaction can be run at an elevated temperature, such as the reflux temperature of the 
solvent, and the amine can be isolated using conventional methods. The Boc protection is 
then conveniently carried out by treating the amine with di-rerr-butyl dicarbonate in a 
suitable solvent such as l-methyl-2-pyrrolidinone (NMP). The reaction can be earned out 
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at ambient temperature, and the product of Formula XLI can be isolated by conventional 
methods. 

In steps (8) and (9a) of Reaction Scheme VII, a bromo-substituted pyrazole 
carbonitrile of Formula XLI undergoes a transition-metal catalyzed cross coupling reaction 
with a reagent of Formula XV to form a pyrazole-substituted aniline of Formula XLHI, 
which undergoes intramolecular cyclization and removal of the Boc group under acidic 
conditions in step (9a) to provide a pyrazolo[3,4-c]quinoline of Formula XLV, a subgenus 
of Formulas I, II, III, and la. Steps (8) and (9a) of Reaction Scheme VH can be carried out 
as described in steps (5) and (6) of Reaction Scheme I. 

Alternatively, in step (8) of Reaction Scheme VU, a bromo-substituted pyrazole 
carbonitrile of Formula XLI undergoes a Suzuki coupUng with a reagent of Formula XLII. 




(R)„ XLII 

The resulting pivaloylamino-substitiited compound undergoes a base-promoted 
intimolecular cyclization in step (9) of Reaction Scheme VII and subsequent cleavage of 
tiie pivaloyl group to provide a pyrazolo[3,4-c]quinoline of Fonnula XLIV, a subgenus of 
Formulas I, II, III, and la. The reaction witii XLII and tiie base-promoted cyclization are 
carried out as described in steps (5) and (6) of Reaction Scheme I. The product or 
pharmaceutically acceptable salt tiiereof can be isolated using conventional methods. 

In step (10) of Reaction Scheme VII, the Boc protecting group on a pyrazolo[3,4- 
c]quinoline of Formula XLIV is removed to provide an aminoetiiyl pyrazolo[3,4- 
c]quinoline of Formula XLV, a subgenus of Formulas I, II, III. and la. The deprotection is 
conveniently carried out under acidic conditions by adding hydrogen chloride in etiianol to 
a pyrazolo[3,4-c]quinoline of Formula XLIV in a suitable solvent such as etiianol. The 
reaction can be run at ambient temperature, and tiie product or pharmaceuticaUy acceptable 
salt tiiereof can be isolated using conventional methods. 

In step (1 1) of Reaction Scheme VII, an aminoetiiyl-2/f-pyrazolo[3,4-£;]quinoline 
of Formula XLV or pharmaceutically acceptable salt tiiereof is converted to an amide, 
sulfonamide, sulfamide, or urea of Fonnula XLVI usmg conventional metiiods. Formula 
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XL VI represents a subgenus of Formula I, II, III, and la. In step (1 1), an aminoethyl'2//- 
pyrazolo[3,4-c:]quinoline of Formula XLV can react with an acid chloride of Formula 
R4C(0)C1 to provide a compound of Formula XLVI in which -Q- is -C(0)-, In addition, 
an aminoethyI-2//-pyrazolo[3,4-c]quinoline of Formula XLV can react with sulfonyl 

5 chloride of Formula R4S(0)2C1 or a sulfonic anhydride of Formula (1^48(0)2)20 to provide 
a compound of Formula XLVI in which -Q- is -S(0)2-. Numerous acid chlorides of 
Formula R4C(0)C1, sulfonyl chlorides of Formxila R4S(0)2C1, and sulfonic anhydrides of 
Fomula (R4S(0)2)20 are commercially available; others can be readily prepared using 
known synthetic methods. The reaction is conveniently carried out by adding the acid 

0 chloride of Formula R4C(0)C1, sulfonyl chloride of Formula R4S(0)2C1, or sulfonic 
anhydride of Formula (R4S(0)2)20 to a solution of the aminoethyl-2//-pyrazolo[3,4- 
cjquinoline of Formula XLV in a suitable solvent such as chloroform, dichloromethane, or 
DMF. Optionally a base such as triethylamine or A(,A/-diisopropylethylamine can be 
added. The reaction can be carried out at ambient temperature or a sub-ambient 

5 temperature such as 0 ^'C. The product or pharmaceutically acceptable salt thereof can be 
isolated using conventional methods. 

Ureas of Formula XLVI, where -Q- is -C(0)-N(R8)- and is as defined above, can 
be prepared by reacting an aminoethyl-2/?-pyrazolo[3,4-c]quinoline of Formula XLV or 
pharmaceutically acceptable salt thereof with isocyanates of Formula R4N=C=0 or with 

0 carbamoyl chlorides of Formula R4N-(R8)-C(0)C1. Numerous isocyanates of Formula 
R4N=C=0 and carbamoyl chlorides of Formula R4N-(Rs)-C(0)Cl are commercially 
available; others can be readily prepared using known synthetic methods. The reaction can 
be conveniently carried out by adding the isocyanate of Formula R}N=C=0 or carbamoyl 
chloride of Formula R4N-(R8)-C(0)C1 to a solution of the aminoethyI-2//-pyra2olo[3,4- 

5 cjquinoline of Formula XLV in a suitable solvent such as DMF or chloroform. Optionally 
a base such as triethylamine oriy,iV-diisopropylethylamine can be added. The reaction can 
be carried out at ambient temperature or a sub-ambient temperature such as 0 °C. 
Alternatively, a compound of Formula XLV can be treated with an isocyanate of Formula 
R4(C0)N=C=0, a thioisocyanate of Formula R4N=C=S, or a sulfonyl isocyanate of 

0 Formula R4S(0)2N=C=O to provide a compound of Formula XLVI, where -Q- is -C(0)- 
N(R8)-(C0)., -C(S)-N(R8)-, or 
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-C(0)-N(R8)-S(0)2-, respectively. The product or pharmaceutically acceptable salt thereof 
can be isolated using conventional methods. 

Sulfamides of Formula XLVI, where -Q- is -S(0)2-N(R8)-, can be prepared by 
reacting a compound or salt of Formula XLV with sulfiiiyl chloride to generate a 
sulfaraoyl chloride in situ, and then reacting the sulfamoyl chloride with an amine of 
formula HN(R8)R4. Alternatively, sulfamides of Formula XLVI can be prepared by 
reacting a compound of Formula XLV with a sulfamoyl chloride of formula R4(R8)N- 
S(0)2C1, The product or a pharmaceutically acceptable salt thereof can be isolated using 
conventional methods. Many amines of Formula HN(R8)R4 and some sulfamoyl chlorides 
of fomiula R4(R8)N-S(0)2C1 are commercially available; others can be prepared using 
known synthetic methods. The product or pharmaceutically acceptable salt thereof can be 
isolated using conventional methods. 
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Reaction Scheme VII 




For some embodiments, compounds of the invention are prepared according to 
Reaction Scheme VIII; wherein R, R2, R4, Rg, Q, M, Y, and n are as defined above; Xa is 
alkylene optionally interrupted with one or more -O- groups, wherein there are at least 
three atoms m the linking chain; and R4a is heterocyclyl that is unsubstituted or substituted 
as defined in Rj above, wherein the heterocyclyl is attached at a nitrogen atom. In step (1) 
of Reaction Scheme VIII, a chloro-substituted ketoester of Formula XLVII reacts with a 
hydrazine of Formula R2NHNH2 to provide a pyrazole carboxylate of Fonnula XLVIIL 
Compounds of Formula XLVII are readily prepared by reacting diethyl oxalate with 
ketones of Formula CH3-C(0)-Xa-Cl under Claisen condensation conditions. Some 
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ketones of Formula CH3-C(0)-Xa"Cl are commercially available; others can be prepared 
by known synthetic methods. The reaction in step (1) is conveniently carried out as 
described in step (1) of Reaction Scheme 1. 

In step (2) of Reaction Scheme VIII, a chloro-substituted pyrazole carboxylate of 
Formula XLVIII is converted to an acetate-substituted pyrazole carboxylate of Formula 
XLIX. The reaction is conveniently carried out by treating a chloro-substituted pyrazole 
carboxylate of Formula XLVIII with potassium acetate and sodium iodide in a suitable 
solvent such as DMF. The reaction can be carried out at an elevated temperature such as 
90 °C, and the product can be isolated using conventional methods. 

In step (3) of Reaction Scheme VIII> the ester group of a pyrazole carboxylate of 
Formula XLIX is converted to an amide according to the reaction conditions described in 
step (2) of Reaction Scheme I. Under the reaction conditions, the acetate group of the 
compound of Formula XLIX is converted to a hydroxyl group to provide a compound of 
Formula L, which can be isolated using conventional methods. 

In step (4) of Reaction Scheme VIII, a pyrazole carboxamide of Formxila L is 
dehydrated to a pyrazole carbonitrile according to the reaction conditions described in step 
(3) of Reaction Scheme I. Under these reaction conditions, the hydroxyl group of the 
compound of Formula L is converted to a chloro group to provide a compound of Formula 
LI, which can be isolated using conventional methods. 

In steps (5) and (6) of Reaction Scheme VIII, a pyrazole carbonitrile of Formula LI 
is first brominated to provide a pyrazole carbonitrile of Formula LII, which then undergoes 
a transition-metal catalyzed cross coupling reaction to provide a pyrazole-substituted 
aniline of Formula LIII. Steps (5) and (6) of Reaction Scheme VIII are conveniently 
carried out as described in steps (4) and (5) of Reaction Scheme L 

In step (7) of Reaction Scheme VIII, the amine and nitrile functionalities of a 
pyrazole-substituted aniline of Formula LIII react under acidic conditions to form a 
pyrazolo[3,4-c]quinoline of Formula LIV, which is a subgenus of Formulas I, II, III, and 
la. The intramolecular addition is conveniently carried out by heating at reflux a pyrazole- 
substituted aniline of Formula LIII in the presence of hydrogen chloride in a suitable 
solvent such as ethanol. The reaction may also be carried out as described in step (6) of 
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Reaction Scheme I. The product or phannaceutically acceptable salt thereof can be 
isolated by conventional methods. 

In step (8) or (8a) of Reaction Scheme VUI, a chloro-substituted pyrazolo[3,4- 
cjquinoline of Formula LIV reacts with a nucleophile to provide a pyra2olo[3,4- 
cjqumoline of Formula LV or LVa, subgenera of Formulas I, H, III, and la. For example, a 
compound of Formula LIV can react with methanesulfonamide to provide a compound of 
Formula LV, wherein -Y-R, is -NH-S(0)2-CH3. The reaction is conveniently carried out 
by combining sodium hydride and methanesulfonamide in a suitable solvent such as DMF 
and then adding a compound of Formula LIV and sodium iodide. The reaction can be 
carried out at an elevated temperature such as 80-90 °C. The product or pharmaceutically 
acceptable salt thereof can be isolated by conventional methods. 

Also, in step (8) of Reaction Scheme VIU, the chloro group on a pyrazolo[3,4- 
c]quinoline of Formula LIV can be displaced by a thiol under basic conditions to provide a 
compound of Formula LV where -Y- is -S-. The reaction is conveniently carried out by 
adding a thiol to a solution of apyrazolo[3,4-c]quinoline of Formula LIV in the presence 
of a base such as potassium rert-butoxide in a suitable solvent such as DMF. The product 
or pharmaceutically acceptable salt thereof can be isolated by conventional methods. A 
compound of Formula LV where -Y- is -S- can then be oxidized to a compound of 
Formula LV where -Y- is -S(0)2- usmg conventional oxidizmg agents. The reaction is 
conveniently carried out by adding peracetic acid to the compound of Formula LV where - 
Y- is -S- in a suitable solvent. The conversion of a compound of Formula LIV to a 
compound of Formula LV where -Y- is -S(0)2- can conveniently be carried out in one pot 
without isolating the thioether from the reaction mixture. The product or pharmaceutically 
acceptable salt thereof can be isolated by conventional methods. 

Alternatively, the chloro group of a pyrazolo[3,4-c]quinoline of Formula LIV can 
displaced with potassium thioacetate. The reaction is conveniently carried out at ambient 
temperature by adding potassium thioacetate to a solution of a pyrazolo[3,4-c]quinoline of 
Fonnula LIV in a suitable solvent such as DMF. The thioacetate group can then be 
cleaved under basic conditions at ambient temperature by adding a solution of sodium 
methoxide in methanol to provide a compound of Formula LV wherein -Y-R, is -SH. A 
thiol-substituted pyrazolo[3,4-c]qumoline of Formula LV can then be oxidized by 
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treatment with chlorine, prepared in situ from benzyltributylammonium chloride and 
trichloroisocyanuric acid, in a suitable solvent such as dichloromethane at 0 °C to provide 
a sulfonyl chloride, which is then treated with an amine hydrochloride of Formula 
(R4)(R8)NH*HC1 followed by aqueous potassium carbonate in a suitable solvent such as 
dichloromethane to provide a compound of Formula LV wherein - Y- is -S(0)2-N(R8)-. 
The reaction with the amine hydrochloride can be carried out at ambient temperature, and 
the product can be isolated using conventional methods. 

The chloro group on a pyra2olo[3,4-c]quinoline of Formula LIV can also be 
displaced by an amine of Formula 



formula can be prepared by conventional methods. The reaction is conveniently carried 
out by combining a pyrazolo[3,4-c]quinoline of Formula LIV and the amine in the 
presence of a base such as potassium carbonate and in a suitable solvent such as DMF. 
Catalytic sodium iodide can optionally be added. The reaction can be carried out at an 
elevated temperature such as 50 ^^C or 90-100 °C, and the product can be isolated by 
conventional methods. These reaction conditions can also be used employing a variety of 
tertiary amines to provide compounds of Formula LV wherein Y is -N(R8)-, a variety of 
phenols to provide compounds of Formula LV wherein Y is -O- and R4 is an unsubstituted 
or substituted phenyl group, or employing a variety of commercially available cyclic 
amines in step (8a) to provide compounds of Formula LVa. 

In step (9) of Reaction Scheme VIII, the chloro group of a pyrazolo[3,4-c]quinoline 
of Formula LIV is displaced by potassium phthalimide to provide a pyrazoIo[3,4" 
c]quinoline of Formula LVI. The reaction is conveniently carried out by combining 
potassium phthalimide, sodium iodide, and a pyrazoIo[3,4-c]quinoline of Formula LIV in a 
suitable solvent such as DMF and heating at an elevated temperature such as 90-100 °C. 
The product or pharmaceutically acceptable salt thereof can be isolated by conventional 
methods. 

In step (10) of Reaction Scheme VIII, the phthalimide protecting group of the 
pyrazolo[3,4-c]quinoline of Formula LVI is ranoved to reveal an amine of Formula LVII, 
a subgenus of Formula I, II, HI, and la. The deprotection is conveniently carried out by 




, several of which are commercially available. Other amines of this 
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treating the compound of Formula LVI with hydrazine in a suitable solvent such as 
ethanoL The reaction can be run at an elevated temperature, such as the reflux temperature 
of the solvent, and the product or pharmaceutically acceptable salt thereof can be isolated 
using conventional methods. 

5 In step (1 1) of Reaction Scheme VIII, an aminoalkylpyrazolo[3,4-c]quinoline of 

Formula LVII or pharmaceutically acceptable salt thereof is converted to an amide, 
sulfonamide, sulfamide, or urea of Formula LVIII, which is a subgenus of Formulas I, II, 
ni, and la. Step (1 1) of Reaction Scheme VIII can be carried out using the procedure 
described for step (11) of Reaction Scheme Vn. The product or pharmaceutically 

1 0 acceptable salt thereof can be isolated using conventional methods. 
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Reaction Scheme VIII 





Compounds of the invention are also prepared by Reaction Scheme IX, wherein 
R2c is -R4, -Xc-R4, and -Xc-Y-Ri; Xc is alkylene optionally terminated with arylene; and R, 
Ri, Y, R4, and n are as defined above. In step (1) of Reaction Scheme IX, the benzyl group 
of a pyrazolo[3,4-c]quinoline of Formula LIX is cleaved to provide a pyrazolo[3,4- 
c]quinoline of Formula LX, which is a subgenus of Formulas I, II, III, and la. Benzyl 
pyrazolo[3,4-c]quinolines of Formxila LIX are available from the reactions shown in 
Reaction Schemes I, III, VII, and VIII using benzylhydrazhe dihydrochloride in steps (1), 
(1), (2), and (1), respectively. Step (1) is conveniently carried out by heating the benzyl 
pyra2olo[3,4-c]quinoline of Formula LIX in the presence of hydrogen bromide and a 
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suitable solvent such as acetic acid at an elevated temperature such as 150 °C. 
Alternatively, the reaction can be carried out under hydrogenolysis conditions by exposing 
the benzyl pyrazolo[3.4-c]quinoIine of Fonnula LIX to hydrogen pressure in the presence 
of a catalyst such as palladium on carbon in a suitable solvent such as methanol. ITie 
reaction is conveniently carried out in a Pair vessel at ambient temperature or at an 
elevated temperature such as 50 "C. The product of Fonnula LX or pharmaceutically 
acceptable salt thereof can be isolated using conventional methods. 

In addition to 2-benzyl pyrazo]o[3,4-c]quinolines of Formula LDC. 2-/er^-butyl 

pyrazolo[3.4.c]quinolines are also convenient starting materials for Reaction Scheme IX. 

The cleavage of a tert-hntyl group is conveniently carried out with aqueous hydrochloric 

acid at an elevated temperature, such as 1 00 "C, and the product of Formula LX can be 

isolated by conventional methods. 

In step (2) of Reaction Scheme IX, a pyrazolo[3,4-c]quinoline of Fonnula LX is 
alkylated to provide a pyrazolo[3,4.c]qumoline of Formula LXI, a subgenus of Fonnulas I. 
n. III. and la. The reaction is conveniently caixied out by adding an alkyl halide of 
Formula HaIide.R4. Halide-Xe-R4: or Halide-Xc-Y-R4 to a pyrazolo[3.4.c]quinoline of 
Formula LX in the presence of a base such as potassium carbonate in a suitable solvent 
such as DMF. The reaction can be run at ambient temperature. Several alkyl halides of 
the Formulas Halide-R^. Halide-Xc-R4. and Halide-Xc-Y-R^ are commercially available, 
including many substituted alkyl iodides and bromides and substituted benzyl iodides and 
bromides. Other alkyl halides can be prepared by known synthetic methods. TTie product 
or phamiaceutically acceptable salt thereof can be isolated using conventional methods. 

Various functional groups can be introduced in step (2) of Reaction Scheme IX, 
and further synthetic elaboration is possible. For example, an alkyl halide of Formula ' 
Cl-alkylene-I can be used in step (2) to provide a compound of Formula LXI, wherein Rje 
is a chloroalkylenyl group. The chloro group can then be displaced using one of a variety 
of methods described in steps (8) or (8a) of Reaction Scheme Vm. In another example, 4- 
bromobutylphthalimide can be used as the alkyl halide in step (2). and the resulting 
compound of Formula LXI bearing a phthalimid^protected amino group can be treated 
with hydrazine monohydrate to remove the phthalimide group. The deprotection is 
conveniently carried out in a suitable solvent such as ethanol at an elevated temperature. 



-104- 



wo 2006/107753 



PCT/US2006/011953 



such as the reflux temperature. The resulting aminoalkyl-substituted pyrazolo[3,4- 
cjquinoline of Formula LXI can then be treated according to step (1 1) of Reaction Scheme 
VII to provide a compound of Formula LXI wherein Ra© is -alkylene-'N(R8)-Q-R4, and R4, 
Rs, and Q are as defined above. 

For some preferred embodiments, a compound of Formula LXI wherein R2c is an 
ethoxy- or methoxyalkylenyl group is treated with boron tribromide to provide a 
compound of Formula LXI wherein Rac is a hydroxyalkylenyl group The reaction is 
conveniently carried out by adding a solution of boron tribromide to a compound of 
Formula LXI, wherem Rzc is an alkoxyalkylenyl group, in a suitable solvent such as 
dichloromethane. The reaction can be run at a sub-ambient temperature such as 0 ^'C, and 
the product or pharmaceutically acceptable salt thereof can be isolated using conventional 
methods. 



Reaction Scheme IX 




For some embodiments, tetrahydroquinolines of the invention can be prepared 
according to Reaction Scheme X, wherein Rb, R2b, R4, Rg, Q, and n are as defined above 
and Xb is alkylene optionally interrupted or terminated by heterocyclylene and optionally 
interrupted by one or more -O- groups. Amino-substituted pyrazolo[3,4-c]quinolines of 
Formula LXII or pharmaceutically acceptable salts thereof can be prepared using any of 
the methods shown in Reaction Schemes I, VII, and VIII. 

In step (1) of Reaction Scheme X, an amino-substituted pyra2olo[3,4-c]quinoline 
of Formula LXII is reduced to a tetrahydropyrazolo[3,4-c]quinoline of Formula LXIII 
according to the method described in Reaction Scheme V. The product or 
pharmaceutically acceptable salt thereof can be isolated using conventional methods. 



105 



wo 2006/107753 



PCT/US2006/011953 



In step (2) of Reaction Scheme X, an amino-substituted tetrahydropyrazolo[3,4- 
c]quinoline of Formula LXIIl is converted to an amide, sulfonamide, sulfamide, or urea of 
Formula LXIV, which is a subgenus of Formulas I, II, VIII, and la. Step (2) of Reaction 
Scheme X can be carried out using the procedures described for step (1 1) of Reaction 
Scheme VII. The product or pharmaceutically acceptable salt thereof can be isolated using 
conventional methods. 

m 



Reaction Scheme X 




For some embodiments, compoimds of the invention can be prepared according to 
Reaction Scheme XI, wherein n is as defined above; Rc is R for pyrazolo[3,4-c]quinolmes 
or Rb for tetrahydropyrazolo[3,4-c]quinolines; Rid is R2 for pyrazolo[3,4-c]quinolines or 
R2b for tetrahydropyrazolo[3,4-c]quinolines; R4S is R4 as defined above, with the proviso 
that the substituent on the alkyl, alkenyl, alkynyl, arylalkylenyl, aryloxyalkylenyl, 
alkylarylenyl, heteroaryl, heteroarylalkylenyl, heteroaryloxyalkylenyl, alkylheteroarylenyl, 
or heterocyclyl group is not amino or alkylamino, or two Ras groups in the same molecule 
can join to form a saturated ring or partially saturated ring system optionally containing 
one or more heteroatoms; Xa is alkylene optionally interrupted by one or more -O- groups, 
wherem there are at least two atoms in the linking chain; Boc is /er^butoxycarbonyl; and 
the bonds represented by dashed lines may be present or absent. 

In step (1) of Reaction Scheme XI, the amino group of a pyra2olo[3,4-c]quinoline 
or tetrahydropyra2olo[3,4-c]quinoline of Formula LIVais protected with two Boc groups 
to provide a compound of Formula LXV. Pyrazolo[3,4-c]quinoIines of Formula LIVa can 
be prepared according to steps (1) through (7) of Reaction Scheme VIII. 
Tetrahydropyrazolo[3,4-c]quinolines of Formula LIVa can be prepared by reducing a 
pyrazolo[3,4-c]quinoline of Formula LIVa according to the method described in Reaction 
Scheme V. The protection reaction is conveniently carried out by combining a 
pyrazolo[3,4-c]quinoline or tetrahydropyrazolo[3,4-c]quinoIme of Formula LIVa with di- 
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/../-butyl dicarbonate in the presence of base, such as a combination of triethylamine and 
catalytic 4-dimethyiaminopyridine (DMAP). The reaction can be earned out at ambient 
temperature in a suitable solvent such as toluene. The product can be isolated by 



conventional methods. 



In step (2) of Reaction Scheme XI. a chloro-substituted compound of Fomula 
LXV is converted to an acetate-substituted pyra2olo[3,4-c]quinoline or 
tetrahydropyrazolo[3,4-cJquinoline of Formula LXVI according to the method described in 
step (2) of Reaction Scheme VIII. 

In step (3) of Reaction Scheme XI, the acetate protecting group of a compound of 
Formula LXVI is removed to provide a hydroxy-substituted pyrazolo[3.4-c]quinoline or 
tetrahydropyra2olo[3,4-c]quinoline of Formula LXVII. The reaction is convenienUy 
carried out by combining a compound of Formula LXVI and potassium carbonate in a 
suitable solvent such as methanol at ambient temperature. The product or 
pharmaceutically acceptable salt thereof can be isolated by conventional methods. 

In step (4) of Reaction Scheme XI, the alcohol of Formula LXVII is oxidized to an 
aldehyde-substituted pyrazoIo[3.4-c]qumoline or tetrahydropyrazolo[3,4-c]quinoline of 
Fonnula LXVIH using conventional methods, for example. Swem oxidation conditions. 
The Swem oxidation is conveniently carried out by adding a compound of Formula LXVII 
followed by triethylamine to a mixture of oxalyl chloride and dimethylsulfoxide in a 
suitable solvent, such as dichloromethane. TTie reaction can be earned out at sub-ambient 
temperatures, such as -78 "C. and the product can be isolated using conventional methods. 

In step (5) of Reaction Scheme XI. an aldehyd^substituted compound of Formula 
LXVin is converted to an alkenyl- or alkynyl-substituted compound of Formula LXIX. 
TTie conversion to an alkynyl-substituted compound is conveniently caixied out by adding 
diethyl l-dia2o-2-oxopropylphosphonate to the aldehyde-substituted compomid of 
Formula LXVm in the presence of a mild base such aspotassium carbonate. Hie reaction 
is carried out in a suitable solvent such as dichloromethane or methanol at ambient 
temperature. The aldehyde-substituted compound of Formula LXVID can be converted to 
an alkenyl-substituted compound of Fomiula LXIX using synthetic methods well known to 
those skilled in the art; such methods mclude the Wittig reaction. The product can be 
isolated using conventional methods. 
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In step (6) of Reaction Scheme XI, the alkene or alkyne dipolarophile of Fonnula 
LXDC undergoes a cycloaddition reaction with a nitrone of Fonnula LXX or a nitrile oxide 
formed from an a-chloroaldoxime of Formula LXXI to provide a isoxazole, isoxazoline, 
or isoxazolidine-substituted pyrazolo[3,4-c]quinolme or tetrahydropyrazolo[3,4- 
5 cjquinoline of Formula LXXIL Nitrones of Formula LXX are known and can be prepared 
by known methods. See, for example, Dicken, C. M, and DeShong, P., J, Org. Chem,, 47, 
pp. 2047-2051 (1982). Nitrones of Formula LXX wherein two vicinal R4s groups join to 
form a saturated carbon ring can be prepared according to the literature procedures: 
Thesing, J.; Sirrenberg, W., Chem, Ber., 92, p. 1748, (1959) and Iwashita, T. et al., /. Org, 

10 Chem., 47, p. 230, (1982). The cycloaddition reaction shown in step (6) can be carried out 
by combining the nitrone of Formula LXX with a compound of Formula LXIX in a 
suitable solvent such as toluene and heating at an elevated temperature, for example, the 
reflux temperature of the solvent. Nitrones of Formula LXX can also be prepared in situ 
by combining a hydroxylamine of Formula Rjs-NH-OH or a hydrochloride salt thereof and 

1 5 an aldehyde or ketone of Formula (R4s)2C=0 with a compound of Formula LXIX in the 
presence of a base such as sodium bicarbonate and alumina. The reaction can be carried 
out at an elevated temperature in a suitable solvent such as toluene. The product can be 
isolated using conventional methods. 

a-Chloroaldoximes of Formula LXXI can be prepared by treating an aldoxime of 

20 Formula R4s(H)C=N-0H with 7V-chlorosuccinimide at ambient temperature or at a sub- 
ambient temperature such as 0 °C in a suitable solvent such as DMF or THF. The 
resulting a-chloroaldoxime of Formula LXXI is combined with a compound of Formula 
LXIX in the presence of a base such as triethylamine to generate a nitrile oxide in situ and 
effect the cycloaddition reaction. The reaction can be carried out at ambient temperatxire 

25 in a suitable solvent such as dichloromethane or THF. The product can be isolated using 
conventional methods. When an alkyny 1-substituted compound of Formula LXIX is 
combined with an a-chloroaldoxime of Formula LXXI under these conditions, the product 
is an isoxazole of Formula LXXIL 

In step (7) of Reaction Scheme XI, the Boc protecting groups are removed from a 

30 pyrazolo[3,4-c]quinoline or tetrahydropyrazolo[3,4-c]quinoline of Formula LXXII 

according to the method described in step (10) of Reaction Scheme VIL The reaction may 
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be run at ambient temperature or at an elevated temperature such as 60 and the product 
of Formula LXXIII or a pharmaceutically acceptable salt thereof can be isolated by 
conventional methods. 

The Boc groups can be removed from other compounds shown in Reaction Scheme 
5 XI to provide pyrazolo[3,4-c]quinolines or tetrahydropyrazolo[3,4-c]quinolines of the 
invention. For example, the conditions described in step (7) can be used to treat 
compounds of Formula LXVII, LXVIII, or LXIX to reveal pyra2olo[3,4c]quinolin-4- 
amines or tetrahydropyrazolo[3,4-c]quinolin-4-amines with a hydroxy, aldehyde, alkene, 
or alkyne group at R\, 

1 0 Some compounds shown in Reaction Scheme XI are useful starting materials for 

the preparation of other compounds of the invention. For example, a hydroxyallcyl- 
substituted pyrazolo[3,4-c]quinoline or tetrahydropyrazolo[3,4-c]quinoline of Formula 
LXVII can be treated with A^-hydroxyphthalimide under Mitsunobu reaction conditions to 
provide an iV-phthalimide-protected hydroxy lamine. The reaction is conveniently carried 

1 5 out by adding tripheny Iphosphine and iV-hydroxyphthalimide to a solution of the alcohol of 
Formula LXVII in a suitable solvent such as tetrahydrofijran or DMF and then sbwly 
adding diisopropyl azodicarboxylate. The reaction can be carried out at ambient 
temperature or at an elevated temperature, such as 60 °C. The phthalimide group can then 
be removed from the resulting //-phthalimide-protected hydroxylamine by treatment with 

20 hydrazine at ambient temperature in a suitable solvent such as ethanol. The resulting 
hydroxylamine can then be treated with one of numerous commercially available 
aldehydes or ketones in a suitable solvent such as methanol to provide an oxime. The Boc 
protecting groups of the resulting compound can then be removed as described in step (7) 
of Reaction Scheme XI to provide a compound of the invention^ wherein Ri is -X-Y-R4 or 

25 '•X-R5, where X is Xj, which is defined above, Y is 
-0-N=C(R4>, R5 is 

(CH2)b-^ ^ au^j a, b, and A' are as defined above. Alternatively, the 
hydroxylamine prepared after the hydrazine deprotection may be treated with one of 
numerous acid chlorides, sulfonyl chlorides, isocyanates, carbamoyl chlorides, or 
JO sulfamoyl chlorides as described in step (1 1) of Reaction Scheme VII to provide, after • 
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removal of the Boc protecting groups, a compound of the invention wherein Ri is -X-Y-R4 
where X is Xd, Y is -0-NH-Q-, and Q and R4 are as defined above. 

In another example, an aldehyde-substituted pyrazolo[3,4-c]quinoline or 
tetrahydropyra2oIo[3,4-c]quinoline of Formula LXVIII can optionally be treated with a 
Grignard reagent of Formula R4-Mg-X under conventional Grignard conditions to provide 
a secondary alcohol. It may be necessary to remove the Boc groups prior to this reaction 
and install different amine protecting groups known to one skilled in the art to be less 
reactive toward Grignard reagents. The secondary alcohol can then be oxidized under 
Swem conditions as described in step (4) of Reaction Scheme XI, and the protecting 
groups may subsequently be removed to provide a ketone, which is a compound of the 
invention wherein Ri is -X-Y-.R4 where X is Xd, Y is -C(0)-, and R4 is as defined above. 
The ketone can then be converted to an oxime by adding an aqueous solution of a 
hydroxylamine salt of Formula NHaORg^HCl to a solution of the ketone in a suitable 
solvent such as methanol or ethanol and then adding a base such as sodium hydroxide and 
heating at an elevated temperature to provide a compound of the invention, wherein Ri is 
-X-Y-R4 where X is Xd, Y is -C(=N-0R8)-, and R, and Rg are as defined above. The 
oxime so prepared may be reduced with sodium cyanoborohydride in a mixture of ethanol 
or methanol in acetic acid to provide a hydroxylamine, which may be treated with one of 
numerous acid chlorides, sulfonyl chlorides, isocyanates, carbamoyl chlorides, or 
sulfamoyl chlorides as described in step (11) of Reaction Scheme VII to provide a 
compound of the invention wherein Ri is -X-Y-R4 v^here X is Xd, Y is -CH(-N-(0R8)-Q- 
R4)-, and Q, R4, and Rg are as defined above. 



-110- 



wo 2006/107753 



PCTAJS2006/011953 



Reaction Scheme XI 




(7) 

1' 




Compounds of the invention can also be prepared according to Reaction Scheme 
XII, wherein Rc, Rzd, Boc, R4s, Xa, and n are as defined above, and the bonds represented 
by dashed lines may be present or absent. In steps (1) and (2) of Reaction Scheme XII, a 
1 -chloroalkyl-substituted pyrazolo[3,4"C]quinoline or tetrahydropyrazolo[3,4-c]quinoline 
of Formula LXVa, prepared according to the method described in step (1) of Reaction 
Scheme XI, is converted to a 1-aminoalkyl-substituted compound of Formula LXXV. 
Step (1) is conveniently carried out by adding sodium azide and sodium iodide to a 1- 
chloroalkyl-substituted compound of Formula LXVa in a suitable solvent such as DMF. 
The reaction can be carried out at an elevated temperature such as 90 °C, and the azide of 
Formula LXXIV can be isolated by conventional methods prior to reduction in step (2). 
Step (2) is conveniently carried out by adding triphenylphosphine to an azide-substituted 
pyrazolo[3,4-c]quinoline or tetrahydropyra2olo[3,4-c]quinoline of Formula LXXIV in a 
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suitable solvent or solvent mixture such as tetrahydrofuran/water. The reaction can be 
carried out at ambient temperature, and the product can be isolated using conventional 
methods. Aminoalkyl-substituted pyrazolo[3,4-c]quinolines or tetrahydropyrazolo[3,4- 
c]quinolines of Formula LXXV may also be prepared using methods shown in Reaction 
Scheme VIII. 

In step (3) of Reaction Scheme XII, an aminoalkyl-substituted pyra2olo[3,4- 
c]quinoline or tetrahydropyrazolo[3,4-c]quinoline of Formula LXXV is converted to an 
imine by reaction with a ketone or aldehyde of Formula (R4s)2C=0 and subsequently 
treated with an a-chloroaldoxirae of Formula LXXI. The reaction is conveniently carried 
out by combining an aminoalkyl-substituted compound of Formula LXXV with a ketone 
or aldehyde of Formula (R4s)2C=0 at ambient temperature in a suitable solvent such as 
dichloromethane. The reaction can optionally be carried out in the presence of magnesium 
sulfate. The resulting imine is then combined with an a-chloroaldoxime of Formula LXXI 
according to the procedure described in step (6) of Reaction Scheme XI. The product of 
Formula LXXVI can be isolated using conventional methods. 

In step (4) of Reaction Scheme XII, the Boc protecting groups are removed from a 
pyrazolo[3,4-c]quinoline or tetrahydropyrazolo[3,4-c]quinoline of Formula LXXVI 
according to the method described in step (7) of Reaction Scheme XI. The product of 
Formula LXXVII or a pharmaceutically acceptable salt thereof can be isolated by 
conventional methods. 
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Reaction Scheme XII 
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For some embodiments, compounds of the invention are prepared according to 
Reaction Scheme XIII, wherein Ri, R2, and n are defined as above; Ra is selected firom the 
group consisting of halogen, alkyl, alkenyl, trifluoromethyl, and dialkylamino; and Raa and 
R3b are defmed below. In step (1) of Reaction Scheme XIII, a bromo-substituted pyrazole 
carbonitrile of Formula XIV undergoes a transition-metal catalyzed cross coupling reaction 
with a reagent of Formula XLIIa. Some compounds of Formula XLIIa are known; see, 
Adams, L., J, Heterocyclic Chem.y 32, p. 1 171 (1995). Others can be prepared by known 
synthetic methods; see, Rocca, P. et al. Tetrahedron, 49, pp. 49-64 (1993). The Suzuki 
coupling reaction can be carried out as described in step (5) of Reaction Scheme I to 
provide a compound of Formula LXXVIII, and the product can be isolated by conventional 
methods. 

In step (2) of Reaction Scheme XIII, a pivaloy lamino-substituted compound of 
Formula LXXVIII undergoes a base-promoted intramolecular cyclization and subsequent 
cleavage of the pivaloyl group to provide a pyiazolo[3,4-c]quinoline of Formula XVIIa. 
The reaction can be carried out as described in Reaction Scheme I, and the product or 
pharmaceutically acceptable salt thereof can be isolated by conventional methods. 
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In step (3) of Reaction Scheme XIII, the methoxy group of a pyrazolo[3,4- 
cjquinoline of Fonnula XVIIa is demethylated to provide a hydroxy-substituted 
pyrazolo[3,4-c]quinoline of Formula XVIIb. The demethylation is conveniently carried 
out by treating the compound of Formula XVIIa with a solution of boron tribromide in a 
suitable solvent such as dichloromethane. The reaction can be carried out at a sub-ambient 
temperature such as 0 °C, and the product or pharmaceutically acceptable salt thereof can 
be isolated using conventional methods. Alternatively, the demethylation is carried out by 
heatmg the compound of Formula XVIIa with anhydrous pyridinium chloride at an 
elevated temperature, such as 210 ^C. The product or pharmaceutically acceptable salt 
thereof can be isolated by conventional methods. 

In step (4) of Reaction Scheme XIII, the hydroxy group of a pyrazolo[3,4- 
c]qumoline of Formula XVIIb is activated by conversion to a trifluromethanesulfonate 
(triflate) group. The reaction is conveniently carried out by treating a hydroxy-substituted 
pyrazolo[3,4-c]quinoline of Formula XVIIb with^-phenyl- 

bis(trifluoromethanesulfonimide) m the presence of a tertiary amine such as triethylamine. 
The reaction can be carried out at ambient temperature in a suitable solvent such as DMF, 
and the triflate of Formula LXXX can be isolated usmg conventional methods. The 
activation in step (4) may also be accomplished by converting the hydroxy group to 
another good leaving group. 

Step (5) of Reaction Scheme XIII can be carried out using known palladium- 
catalyzed coupling reactions such as the Suzuki coupling. Heck reaction, the Stille 
coupling, and the Sonogashira coupling. For example, a triflate-substituted pyrazolo[3,4- 
c]quinoline of Formula LXXX undergoes Suzuki coupling with a boronic acid of Formula 
R3a-B(OH)2, an anhydride thereof, or a boronic acid ester of Formula R3a-B(0-alkyl)2; 
wherein Rsa is -Rjb, -Xe-R4, -Xf-Y-Rj, or -Xf-Rs; where Xe is alkenylene; Xf is arylene, 
heteroarylene, and alkenylene interrupted or terminated by arylene or heteroarylene;R4b is 
aryl or heteroaryl where the aryl or heteroaiyl groups can be unsubstituted or substituted as 
defined in R4 above; and R4, Rs, and Y are as defined above. The coupling is carried out 
by combinmg a compound of Formula LXXX with a boronic acid or an ester or anhydride 
thereof in the presence of palladium (II) acetate, triphenylphosphine, and a base such as 
aqueous sodium carbonate in a suitable solvent such as «-propanol. The reaction can be 
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carried out at an elevated temperature, for example, at the reflux temperature. Numerous 
boronic acids of Formula R3a-B(OH)2, anhydrides thereof, and boronic acid esters of 
Formula R3a-B(0-alkyl)2 are commercially available; others can be readily prepared using 
known synthetic methods. The product of Formula XVIIc or a pharmaceutically 
5 acceptable salt thereof can be isolated by conventional methods. 

A compound of Formula XVIIc wherein Rsa is a heterocy cle attached through a 
nitrogen atom can be prepared in step (5) by reacting a compound of Formula LXXX with 
a nitrogen-containing heterocycle in the presence of copper (I) iodide, potassium 
phosphate, and racemic /rawy-l,2-diaminocyclohexane in a suitable solvent such as 1,4- 

1 0 dioxane. The reaction can be carried out at an elevated temperature such as 11 0 °C. In 
addition, this coupUng can be carried out using a palladium-mediated coupling by 
j combining a compound of Formula LXXX and the nitrogen-containing heterocy clyl 

compound in the presence of tris{dibenzylideneacetone)dipalladium, (±)-2,2'- 
bis(diphenylphosphino)-l,r-binaphthyl, sodium tert-hutoxidCy and a suitable solvent such 

15 as toluene. The reaction can be carried out at an elevated temperature such as 80 **C. The 
compound or pharmaceutically acceptable salt thereof can be isolated using conventional 

I methods. 

i 

Alternatively, the Heck reaction can be used in step (5) of Reaction Scheme XIII to 
provide compounds of Formula XVIIc, wherein Raa is -Xe-R4b or -Xe- Y-R4, wherein Xe, Y, 

20 R4, and R^b are as defined above. The Heck reaction is carried out by coupling a 
compound of Formula LXXX with a compound of the Formula H2C==C(H)-R4b or 
H2C=C(H)- Y-R4. Several of these vinyl-substituted compounds are conmiercially 
available; others can be prepared by known methods. The reaction is conveniently carried 
out by combining the compound of Formula LXXX and the vinyl-substituted compound in 

25 the presence of palladium (II) acetate, triphenylphosphine or tri-or^/zo-tolylphosphine, and 
a base such as triethylamine in a suitable solvent such as acetonitrile or toluene. The 
reaction can be carried out at an elevated temperature such as 100-120 °C under an inert 
atmosphere. The product of Formula XVIIc or pharmaceutically acceptable salt thereof 
can be isolated using conventional methods. 

30 Compounds of Formula XVIIc, wherein Rsa is -Xg-Rj, Xg is alkynylene, and R4 is 

as defined above, can also be prepared by palladium catalyzed coupling reactions such as 
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the Stille coupling or Sonogashira coupling. These reactions are carried out by coupling a 
compound of Formula LXXX with a compound of the Formula (alkyl)3Sn-C^-R4, 
(alkyl)3Si-C=C-R4, or H-C=C-R4. 

Compounds of Formula XVIIc prepared as described above by palladiumrmediated 
coupling reactions, wherein Raa is -Xe"R4, -Xe- Y-R4, -Xq- Y-R4, -Xja-Rs, or -Xg-R4, where 
Xf2 is alkenylene interrupted or terminated by arylene or heteroarylene, and Xc, Xg, Y, R4, 
and Rs are as defined above, can undergo reduction of the alkenylene or alkynylene group 
present to provide compounds of Formula XVIIc wherem Rsa is -Xh-Rj, -Xh- Y-R4, 
-Xi-Y-R4, or -Xj-Rs, where Xh is alkylene; X\ is alkylene interrupted or terminated by 
arylene or heteroarylene; and R4, R5, and Y are as defined above. The reduction can be 
carried out by hydrogenation using a conventional heterogeneous hydrogenation catalyst 
such as palladium on carbon. The reaction can conveniently be carried out on a Parr 
apparatus in a suitable solvent such as ethanol, methanol, or mixtures thereof. The product 
or pharmaceutically acceptable salt thereof can be isolated using conventional methods. 

In step (4a) of Reaction Scheme XIII, a hydroxy-substituted pyrazolo[3,4- 
cjquinoline of Formula XVIIb is converted to a compound of Formula XVIId, wherein Rsb 
is -O-R4, -O-X-R4, -O-X-Y-R4, or -O-X-R5, and X, Y, R4, and R5 are as defmed above, 
using a Williamson-type ether synthesis. The reaction is effected by treating a hydroxy- 
substituted pyrazolo[3,4-c]q\iinoline of Formula XVIIb with an aryl, alkyl, or arylalkylenyl 
halide of Formula Halide-R4, Halide-alkylene-R4, Halide-alkylene- Y-R4, or 
Halide-alkylene-Rs in the presence of a base. Numerous alkyl, arylalkylenyl, and aryl 
halides of these formulas are commercially available, including substituted ben2yl 
bromides and chlorides, substituted or unsubstituted alkyl or arylalkylenyl bromides and 
chlorides, bromo-substituted ketones, esters, and heterocycles, and substituted 
fluorobenzenes. Other halides of these formulas can be prepared using conventional 
synthetic methods. The reaction is conveniently carried out by combining an alkyl, 
arylalkylenyl, or aryl halide with the lydroxy-substituted compound of Formula XVIIb in a 
solvent such as DMF or iV^iV-dimethylacetamide in the presence of a suitable base such as 
cesium carbonate. Optionally, catalytic tetrabutylammonium bromide can be added. The 
reaction can be carried out at ambient temperature or at an elevated temperature, for 
example 50 °C or 85 ^'C, depending on the reactivity of the halide reagent. 
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Step (4a) of Reaction Scheme XIII can alternatively be carried out by treating a 
compound of Formula XVIIb with an alcohol of Formula HO-Rsb under Mitsunobu 
reaction conditions. Numerous alcohols of formulas HO-X-Y-R4, HO-X-R5, HO-X-Het, 
and HO-X-HetAr are commercially available; for example, l^(3-hydroxypropyl)pyrrolidin- 
2-one, l-(2-hydroxyethyl)pyrrolidin-2-one, rer/-butyl4-hydroxypiperidine-l-carboxylate, 
and 3-pyridylcarbinol. Other alcohols of formula HO-Rsb can be prepared usmg 
conventional synthetic methods. The reaction is conveniently carried out by out by adding 
triphenylphosphine and an alcohol of Formula HO-Rsb to a solution of a compound of 
Formula XVIIb in a suitable solvent such as tetrahydrofuran and then slowly adding 
diisopropyl azodicarboxylate or diethyl azodicarboxylate. The reaction can be carried out 
at ambient temperature or at a sub-ambient temperature, such as 0 **C. The product can be 
isolated using conventional methods. 

Compounds prepared in step (4a) can undergo further synthetic elaboration. For 
example, in a compound of Formula XVIId wherein -Rat is -0-X-N(R8)-Boc, prepared as 
described above, the Boc protecting group can be removed to provide an amino-substituted 
compound wherein -Rsb is -0-X-N(R8)H. A compound of Formula XVnd wherein -R3b is 
-0-X-N(R8)H can be converted to a compound of Formula XVIId wherein -Rsb is 
-0-X^N(R8)-Q-R4 using conventional methods such as the methods described in step (11) 
of Reaction Scheme VIL A compound of Formula XVIId wherein -Rab is 

_0-/- N-Boc 
\ R ^ 

, prepared by methods described above, can be converted to a 

compound of Formula XVIId wherein -Rsb is usmg these same 

methods. 

Alternatively, step (4a) may be carried out using the UUmann ether synthesis, in 
which an alkali metal aryloxide prepared from the hydroxy-substituted compound of 
Formula XVIIb reacts with an aryl halide in the presence of copper salts, to provide a 
compound of Formula XVIId, where Rab is -0-R4b, -O-Xj-Ri, or -0-Xj-Y-R4, wherein Xj is 
an arylene or heteroarylene and Rjb is as defined above. Numerous substituted and 
unsubstituted aryl halides aie conmiercially available; others can be prepared using 
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conventional methods. The product of Formula XVIId, prepared by either of these 
methods, or pharmaceutically acceptable salt thereof can be isolated using conventional 
methods. 



Reaction Scheme XIII 

o 




For some embodiments, compounds of the invention can be prepared according to 
Reaction Scheme XIV, where R, Rj, R2, R3, n and m are as defined above. 

In step (1) of Reaction Scheme XIV, an indole of Formula LXXXI is acylated to 
provide an oxalated indole of Formula LXXXIL The reaction can be carried out by adding 
ethyl chlorooxoacetate to a solution of an indole of Formula LXXXI in a suitable solvent 
such as diethyl ether in the presence of pyridine. The reaction can be carried out at a sub- 
ambient temperature such as 0 °C. Many indoles of Formula LXXXI are known. Some 
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are commercially available and others can be readily prepared using known synthetic 
methods. 

In step (2) of Reaction Scheme XIV, an oxalated indole of Formula LXXXII is 
rearranged to a pyrazolo[3,4-c]quinolin-4-one of Formula LXXXIIL The reaction can be 
5 carried out by adding a hydrazine of Formula R2NHNH2 to a solution of an oxalated indole 
of Formula LXXXII in a solvent or solvent mix such as ethanol/acetic acid in the presence 
of hydrochloric acid. The reaction can be carried out at an elevated temperature such as at 
reflux. 

If step (2) is carried out xising hydrazine, the resulting pyrazolo[3,4-c]quinolin-4- 

1 0 one of Formula LXXXIII where R2 is hydrogen can be further elaborated using known 
synthetic methods. For example, apyrazolo[3,4-c]quinolin-4-one of Formula LXXXIII 
where R2 is hydrogen can be alkylated, for example, as described in step (1) of Reaction 
Scheme L Alternatively, a pyrazolo[3,4-c]quinolin-4-one of Formula LXXXni where R2 
is hydrogen can undergo a Buchwald amination with an aryl halide or heteroaryl halide. 

1 5 Numerous alkyl halides, aryl halides, and heteroaryl halides are commercially available; 
others can be prepared using known synthetic methods. 

Step (2) can also be carried out using a hydrazine that will install a removable 
group at R2. Examples of such hydrazines include benzylhydrazine and tert- 
butylhydrazine. At a later point in the synthetic pathway the group can be removed using 

20 conventional methods to provide a compound in which R2 is hydrogen. The compound 
may then be further elaborated using the methods described above. 

In step (3) of Reaction Scheme XIV, an aldehyde group is installed on a 
pyrazolo[3,4-c]quinolin-4-one of Formula LXXXIII to provide a pyrazolo[3,4-c]quinolin- 
4-one of Formxda LXXXTV. The reaction can be carried out by deprotonating a 

25 pyrazolo[3,4-c]quinolin-4-one of Formula LXXXIII with 2 equivalents of w-butyl lithium 
followed by treatment with DMF and quenching with hydrochloric acid. The reaction can 
be carried out at an elevated temperature such as 50 °C in a suitable solvent such as 
tetrahydrofuran. 

In step (4) of Reaction Scheme XIV, a pyrazolo[3,4-c]quinolin-4-one of Formula 
30 LXXXIV undergoes further elaboration using conventional synthetic methods to provide a 
pyrazolo[3,4-c]quinolin-4-one of Formula LXXXV. For example, the aldehyde can be 
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reacted with several different classes of nucleophiles such as phosphonium ylides (Wittig 
olefination) or phosphonates (Homer Wadsworth olefination) to provide alkenes; amines 
using reductive amination to provide secondary or tertiary amines; and Grignard reagents 
or lithiated alkynes or alkenes to provide alcohols which may then be oxidized to provide 

5 ketones. When reaction with a nucleophile provides a substituted olefm, the olefin may be 
reduced using conventional methods such as hydrogenation using a conventional 
heterogeneous hydrogenation catalyst such as palladium on carbon. Alternatively, the 
aldehyde can be reduced to the alcohol using known methods, for example, treating a 
solution of the aldehyde with sodium borohydride. The alcohol can then be converted to a 

1 0 halide or an oxygen based leaving group such as a triflate, mesylate, or tosy late using 

conventional methods. The halide or oxygen based leaving group can then be reacted with 
a variety of nucleophiles. 

In step (5) of Reaction Scheme XIV, a pyrazolo[3,4-c]quinolin-4-one of Formula 
LXXXV is chlorinated to provide to provide a 4-chloropyrazolo[3,4-c]quinoline of 

15 Formula LXXXVI. The reaction can be carried out by combining a pyrazoIo[3,4- 
c]quinolin-4-one of Formula LXXXV with phosphorous oxy chloride and heating. 

In step (6) of Reaction Scheme XIV, a 4-chloropyrazolo[3,4-c]quinolme of 
Formula LXXXVI is aminated to provide a pyra2olo[3,4-c]quinolin-4-amme of Formula 
LXXXVII. The reaction can be carried out by treating a compoxmd of Formula LXXXVI 

20 with ammonia in a suitable solvent such as ethanol at an elevated temperature, such as 100 
°C to 170 *^C. Pyrazolo[3,4-c]naphthyridines of the invention can be prepared by using an 
azaindole as the starting material in Reaction Schemes XIV. Azaindoles are known 
compounds. Some are commercially available and others can be prepared using known 
synthetic methods. Compounds of Formula LXXXVI wherein R3 is a benzyloxy group are 

25 readily prepared using the methods of Reaction Scheme XIV starting with a commercially 
available compound of Formxila LXXXI. The benzyloxy group can be cleaved by 
hydrogenolysis, and the resulting hydroxy-substituted compoimd can be treated according 
to steps (4) and (5) or (4a) of Reaction Scheme XIII. 
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Reaction Scheme XIV 




5 For some embodiments, compounds of the invention can be prepared according to 

Reaction Scheme XV, wherein Ri, R2, Rai, Rbu Y", and Rn are as defined above. In 
Reaction Scheme XV, a pyrazole of Formula II is converted to a compoxmd of Formula II- 
1 using one of the methods described in step (1 1) of Reaction Scheme VII. For example, a 
compound of Formula II can be treated with ethyl chloroformate or acetyl chloride in the 
10 presence of triethylamine in a suitable solvent such as dichloromethane. The reaction can 
be carried out at room temperature, and the product or pharmaceutically acceptable salt 
thereof can be isolated by conventional methods. 
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Reaction Scheme XV 

HN 



II 




Some compounds of the invention may be transformed in vivo to other compounds 
of the invention by mechanisms such as hydrolysis in the blood. For example, a 
compound wherein R2 is -X-0-C(R6)-R4, -X-0-C(R6)-0-R4. or -X-0-C(R6)-N(R8)-R4 
would likely be transformed in vivo to a compound wherein R2 is -X-OH and therefore 
would be considered a prodrug of the hydroxy-substituted compound. Compounds of 
Formula II- 1 would be converted to compounds of Formula II. 

Other prodrugs can be made from compounds of the invention. For example, a 
compound bearing a hydroxy substituent may be converted to an ester, a carbonate, a 
carbamate, or a sulfonate. Particularly useful esters are made from carboxylic acids 
contaming one to six carbon atoms or naturally occurring I^amino acids. In addition, the 
amino group on the 4-position of the pyrazolo ring compounds can be converted to an 
amide, amidine, or a carbamate to prepare a prodrug of a compound of the invention. 
Particularly useful amides and carbamates contain one to four carbon atoms. The 
preparation of these prodrugs can be carried out by methods well known to one of skill in 
the art. 

Compounds of the invention may be synthesized by synthetic routes that include 
processes analogous to those well known in the chemical arts, particularly in light of the 
description contained herein. The starting materials are generally available from 
commercial sources such as Aldrich Chemicals (Milwaukee, Wisconsin, USA) or are 
readily prepared using methods well known to those skUled in tiie art (e.g. prepared by 
methods generally described in Louis F. Fieser and Mary Vitstv, Reagents for Organic 
Synthesis, v. 1-19. Wiley. New York. (1967-1999 ed.); Alan R. Katritsky. Otto Meth- 
Cohn. Charles W. Rees, Comprehensive Organic Functional Group Transformations, v 1 
6, Pergamon Press. Oxford. England. (1995); Barry M. Trost and Ian Fleming. 
Comprehensive Organic Synthesis, v. 1-8, Pergamon Press, Oxford, England. (1991); or 
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Beilsteim Handbuch der organischen Chemie, 4, Aufl. Ed. Springer-Verlag, Berlin, 
Germany, including supplements (also available via the Beilstein online database)). 

For illustrative purposes, the reaction schemes depicted below provide potential 
routes for synthesizing the compounds of the present invention as well as key 
intermediates. For more detailed description of the individual reaction steps, see the 
EXAMPLES section below. Those skilled in the art will appreciate that other synthetic 
routes may be used to synthesize the compounds of the invention. Although specific 
starting materials and reagents are depicted in the reaction schemes and discussed below, 
other starting materials and reagents can be easily substitiJted to provide a variety of 
derivatives and/or reaction conditions. In addition, many of tiie compounds prepared by 
the methods described below can be further modified in light of this disclosure using 
conventional metiiods well known to those skilled m the art 

Conventional metiiods and techniques of separation and purification can be used to 
isolate compounds of tiie invention, as well as various intermediates related tiiereto. Such 
techniques may include, for example, all types of chromatography (high perfomiance 
liquid chromatography (HPLC), column chromatography using common absorbents such 
as silica gel, and tiiin layer chromatography), reciystaUization, and differential (i.e., liquid- 
liquid) extraction techniques. 

Compounds of tiie invention can also be prepared using variations of tiie synthetic 
routes shown in Reaction Schemes I tiirough XV tiiat would be apparent to one of skill in 
tiie art. For example, tiie syntiietic routes shown in Reaction Schemes VII or VIII for tiie 
preparation of quinolines can be used to prepare naphthyridines by using a compound of 
Fonnula XVIH or a positional isomer tiiereof in lieu of a compound of Formula XV. 
Compounds of tiie invention can also be prepared using die syntiietic routes described in 
the EXAMPLES below. 



Pharmaceutical Compositions and Biological Activity 

Pharmaceutical compositions of tiie invention contam a tiierapeutically effective 
amount of a compound or sah of the invention as described above in combmation witii a 
pharmaceutically acceptable carrier. 
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The terms "a therapeutically effective amount" and "effective amount" mean an 
amount of the compound or salt sufficient to induce a therapeutic or prophylactic effect, 
such as cytokine mduction, immimomodulation, antitumor activity, and/or antiviral 
activity. Although the exact amount of active compound or salt used in a pharmaceutical 
composition of the invention will vary according to factors Icnown to those of skill in the 
art, such as the physical and chemical nature of the compound or salt, the nature of the 
carrier, and the intended dosing regimen, it is anticipated that the compositions of the 
invention will contain sufficient active ingredient to provide a dose of about 1 00 
nanograms per kilogram (ng/kg) to about 50 milligrams per kilogram (mg/kg), preferably 
about 10 micrograms per kilogram (|ig/kg) to about 5 mg/kg, of the compound or salt to 
the subject. A variety of dosage forms may be used, such as tablets, lozenges, capsules, 
parenteral formulations, syrups, creams, ointments, aerosol formulations, transdermal 
patches, transmucosal patches and the like. 

The compounds or salts of the invention can be administered as the single 
therapeutic agent in the treatment regimen, or the compounds or salts of the invention may 
be administered in combination with one another or with other active agents, including 
additional immune response modifiers, antivirals, antibiotics, antibodies, proteins, 
peptides, oligonucleotides, etc. 

Compounds or salts of the invention have been shown to induce or inhibit the 
production of certain cytokines in experiments performed according to the tests set forth 
below. These results indicate that the compoimds or salts are useful as immune response 
modifiers that can modulate the immune response in a number of different ways, rendering 
them useful in the treatment of a variety of disorders. 

Cytokines whose production may be induced by the administration of compounds 
or salts of the invention generally include interferon-a (IFN-a) and/or tumor necrosis 
factor-a (TNF-a) as well as certain interleukins (IL). Cytokines whose biosynthesis may 
be induced by compoimds or salts of the invention include IFN-a, TNfF-a, IL-1, IL-6, IL-10 
and IL-12, and a variety of other cytokines. Among other effects, these and other 
cytokines can inhibit virus production and tumor cell grovrth, making the compounds or 
salts useful in the treatment of viral diseases and neoplastic diseases. Accordingly, the 
invention provides a method of inducing cytokine biosynthesis in an animal comprising 
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administering an effective amount of a compound or salt or composition of the invention 
to the anhnal. The animal to which the compound or salt or composition is administered 
for induction of cytokine biosynthesis may have a disease as described infra^ for example a 
viral disease or a neoplastic disease, and administration of the compound or salt may 
5 provide therapeutic treatment. Alternatively, the compound or salt may be administered to 
the animal prior to the animal acquiring the disease so that administration of the compoxmd 
or salt may provide a prophylactic treatment. 

In addition to the ability to induce the production of cytokines, compounds or salts 
of the invention can affect other aspects of the innate unmune response. For example, 

10 natural killer cell activity may be stimulated, an effect that may be due to cytokine 
induction. The compounds or salts may also activate macrophages, which in turn 
stimulate secretion of nitric oxide and the production of additional cytokines. Further, the 
compounds or salts may cause proliferation and differentiation of B-lymphocytes. 
Compounds or salts of the invention can also have an effect on the acquired 

15 immune response. For example, the production of the T helper type 1 (ThI) cytokine IFN- 
7 may be induced indirectly and the production of the T helper type 2 (Th2) cytokines ILr4, 
IL-5 and ILrl3 may be inhibited upon administration of the compounds or salts. 

Other cytokines whose production may be inhibited by the administration of 
compounds or salts of the invention include tumor necrosis factor-a (TNF-a). Among 

20 other effects, inhibition of TNF-a production can provide prophylaxis or therapeutic 

treatment of TNF-a mediated diseases in animals, making the compounds or salt useful in 
the treatment of, for example, autoimmune diseases. Accordingly, the invention provides 
a method of inhibiting TNF-a biosynthesis in an animal comprising administering an 
effective amount of a compound or salt or composition of the invention to the animal. The 

25 animal to which the compound or salt or composition is administered for inhibition of 
TNF-a biosynthesis may have a disease as described injray for example an autoimmune 
disease, and administration of the compound or salt may provide therapeutic treatment. 
Alternatively, the compound or salt may be administered to the animal prior to the animal 
acquiring the disease so that administration of the compoimd or salt may provide a 

3 0 prophylactic treatment. 
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Whether for prophylaxis or therapeutic treatment of a disease, and whether for 
effecting mnate or acquired immunity, the compound or salt or composition may be 
administered alone or in combmation with one or more active components as in, for 
example, a vaccine adjuvant, When administered with other components, the compound 
or salt and other component or components may be administered separately; together but 
independently such as m a solution; or together and associated with one another such as (a) 
covalently linked or (b) non-covalentiy associated, e.g., in a colloidal suspension. 

Conditions for which IRMs identified herein may be used as treatments include, 
but are not limited to: 

(a) viral diseases such as, for example, diseases resulting from infection by an 
adenovirus, a herpesvirus (e.g., HSV-I, HSV-U, CMV, or VZV), a poxvirus (e.g., an 
orthopoxvuiis such as variola or vaccinia, or molluscum contagiosum), a picomavirus 
(e.g., rhinovirus or enterovuiis), an orthomyxovirus (e.g., influenzavirus), a paramyxovirus 
(e.g., parainfluenaavmis, mumps virus, measles virus, and respiratory syncytial virus 
(RSV)), a coronavirus (e.g., SARS), a papovavirus (e.g., papillomaviruses, such as those 
that cause genital warts, common warts, or plantar warts), a hepadnavirus (e.g., hepatitis B 
virus), a flavivirus (e.g., hepatitis C virus or Dengue virus), or a retrovirus (e.g., a 
lentivirus such as HIV); 

(b) bacterial diseases such as, for example, diseases resulting from infection by 
bacteria of, for example, the genus Escherichia, Enterobacter, Sahnonella, Staphylococcus, 
Shigella, Listeria, Aerobacter, Helicobacter, Klebsiella, Proteus, Pseudomonas, 
Streptococcus, Chlamydia, Mycoplasma, Pneumococcus, Neisseria, Clostridium, Bacillus, 
Coiynebacterium, Mycobacterium, Campylobacter, Vibrio, Serratia, Providencia, 
Chromobacterium, Brucella, Yersinia, Haemophilus, or Bordetella; 

(c) other infectious diseases, such chlamydia, fungal diseases including but not 
limited to candidiasis, aspergillosis, histoplasmosis, cryptococcal memngitis, or parasitic 
diseases including but not limited to malaria, Pneumocystis camii pneumonia, 
leishmaniasis, cryptosporidiosis, toxoplasmosis, and trypanosome infection; 

(d) neoplastic diseases, such as intraepithelial neoplasias, cervical dysplasia, actinic 
keratosis, basal cell carcinoma, squamous cell carcinoma, renal cell carcinoma, Kaposi's 
sarcoma, melanoma, leukemias including but not limited to myelogeous leukemia, chronic 
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lymphocytic leukemia, multiple myeloma, non-Hodgkin's lymphoma, cutaneous T-cell 
lymphoma, B-cell lymphoma, and hairy cell leukemia, and other cancers; 

(e) TH2-mediated, atopic diseases, such as atopic dermatitis or eczema, 
eosinophiiia, asthma, allergy, allergic rhinitis, and Ommen's syndrome; 
5 (Q certain autoimmune diseases such as systemic lupus erythematosus, essential 

thromhocythaemia, multiple sclerosis, discoid lupus, alopecia areata; and 

(g) diseases associated with woimd repair such as, for example, inhibition of keloid 
formation and other types of scarring (e.g., enhancing wound healing, including chronic 
woimds). 

10 Additionally, an IRM compound or salt of the present invention may be useful as a 

vaccine adjuvant for use in conjunction with any material that raises either humoral and/or 
cell mediated immune response, such as, for example, live viral, bacterial, or parasitic 
immunogens; inactivated viral, tumor-derived, protozoal, organism-derived, fungal, or 
bacterial immunogens, toxoids, toxins; self-antigens; polysaccharides; proteins; 

15 glycoproteins; peptides; cellular vaccmes; DNA vaccines; autologous vaccines; 

recombinant proteins; and the like, for use in coimection with, for example, BCG, cholera, 
plague, typhoid, hepatitis A, hepatitis B, hepatitis C, influenza A, influenza B, 
parainfluenza, polio, rabies, measles, mumps, rubella, yellow fever, tetanus, diphtheria, 
hemophilus influenza b, tuberculosis, meningococcal and pneumococcal vaccines, 

20 adenovirus, HIV, chicken pox, cytomegalovirus, dengue, feline leukemia, fowl plague, 
HSV-1 and HSV-2, hog cholera, Japanese encephalitis, respiratory syncytial virus, 
rotavirus, papilloma virus, yellow fever, and Alzheimer's Disease. 

Certain IRM compounds or salts of the present invention may be particularly 
helpful in individuals having compromised immune function. For example, certain 

25 compounds or salts may be used for treating the opportunistic infections and tumors that 
occur after suppression of cell mediated immunity in, for example, transplant patients, 
cancer patients and HIV patients. 

Thus, one or more of the above diseases or types of diseases, for example, a viral 
disease or a neoplastic disease may be treated in an animal in need thereof (having the 

30 disease) by administermg a therapeutically effective amount of a compound or salt of the 
invention to the animal. 
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An amount of a compound or salt effective to induce or inhibit cytokine 
biosynthesis is an amount sufficient to cause one or more cell types, such as monocytes, 
macrophages, dendritic cells and B-cells to produce an amount of one or more cytokines 
such as, for example, IFN-a, TOF-a, IL-1. 11^6, 11.10 and 11.12 that is increased 
(induced) or decreased (inhibited) over a background level of such cytokines. The precise 
amount will vary according to factors known in the art but is expected to be a dose of 
about 100 ng/kg to about 50 mg/kg, preferably about 10 ng/kg to about 5 mg/kg. The 
invention also provides a method of treating a viral infection in an animal and a method of 
treating a neoplastic disease in an animal comprising administering an effective amount of 
a compound or salt or composition of tiie mvention to tiie animal. An amount effective to 
treat or inhibit a viral mfection is an amount that will cause a reduction in one or more of 
tiie manifestations of viral infection, such as viral lesions, viral load, rate of virus 
production, and mortality as compared to untteated control animals. The precise amount 
that is effective for such treatment will vary according to factors known m the art but is 
expected to be a dose of about 100 ng/kg to about 50 mg/kg, preferably about 10 tig/kg to 
about 5 mg/kg. An amount of a compound or salt effective to treat a neoplastic condition 
is an amount that will cause a reduction in timior size or in the number of tumor foci. 
Again, the precise amount will vary according to factors known m tiie art but is expected 
to be a dose of about 100 ng^cg to about 50 mgAcg, preferably about 10 jtg/kg to about 5 

n^g. 

In addition to tiie formulations and uses described specifically herein, otiier 
formulations, uses, and administration devices suitable for compounds of tiie present 
invention are described m. for example, hitemational Publication Nos. WO 03/077944 and 
WO 02/036592, U.S. Patent No. 6.245,776. and U.S. PubUcation Nos. 2003/0139364, 
2003/185835, 2004/0258698. 2004/0265351. 2004/076633. and 2005/0009858. 



ex 
as 



Objects and advantages of tiiis invention are fiirtiier illustrated by tiie following 
amples, but tiie particular materials and amounts tiiereof recited in tiiese examples, as well 
otiier conditions and details, should not be construed to unduly lunit tiiis invention. 
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EXAMPLES 



Chromatographic purification was carried out by flash chromatography on either a 
HORIZON HPFC system (an automated, modular high-performance flash purification 
product available from Biotage. Inc, Charlottesville, Virginia. USA) or an Analogix 
INTELLIFLASH Flash Chromatography System (IFC). The eluent used for each 
purification is given in the example. In some chromatographic separations, the solvent 
mixture 80:18:2 chloroform/methanoyconcentrated ammonium hydroxide (CMA) was 
used as the polar component of the eluent. In these separations. CMA was mixed with 
chloroform in the indicated ratio. For Examples 1 through 6, chromatographic purification 
was carried out on a HORIZON HPFC system using either a FLASH 40+M cartridge, a 
FLASH 25+M, or a FLASH 651 Silica cartridge. 

Examples 1-4 

Part A 

Ethyl 6-methyl-2.4-dioxoheptanoate, sodium salt is available from the literature 
procedure (Claisen, L.. Berichte, 1909, 42, 59) or can be prepared by the following 
method. A solution of diethyl oxalate (1 equivalent) and 3-methyl-2-butanone (1 
equivalent) was added dropwise with vigorous stirring to a solution of sodium tert- 
butoxide (1 equivalent) in ethanol. FoUowing the addition, the reaction was stirred for one 
hour; a precipitate formed. The precipitate was isolated by filtration, washed with ethanol 
and diethyl ether, and dried to provide ethyl 6-methyl-2,4.dioxoheptanoate, sodium salt. 

PartB 

Anhydrous hydrazine (3.58 g. 1 12 mmol) was added dropwise over a period of 30 
minutes to a solution of ethyl 6-methyl-2,4-dioxoheptanoate. sodium salt (24.8 g, 1 12 
mmol) in acetic acid (160 mL). Tlie reaction was stirred overnight at ambient temperature, 
and then the solvent was removed under reduced pressure. The residue was dissolved in a 
mixture of diethyl ether and water, and solid sodium bicarbonate and sodium carbonate 
added to adjust the mixture to pH 8. The aqueous layer was extracted twice with 
diethyl ether; the combined organic fractions were washed with brine, dried over 



were 
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magnesium sulfate, filtered, and concentrated under reduced pressure. The residue was 
purified by chromatography on a HORIZON HPFC system (FLASH 651 cartridge, eluting 
with 50:50 ethyl acetate/hexanes) to provide 21.0 g of ethyl 5-(2-methylpropyl>l//- 
pyrazole-3-carboxylate as a solid. 
5 Parte 

The alkylating agent fi-om the table below (1.5 equivalents) and a solution of 
sodium ethoxide in ethanol (21%, 1.1 equivalents) were added to a solution of ethyl 5-(2- 
methylpropyiyi/f-pyrazole-S-carboxylate (1 equivalent) in ethanol (IM), and the reaction 
was heated at reflux under a nitrogen atmosphere for 90 minutes to two hours. An analysis 

10 by high-performance liquid chromatography (HPLC) indicated the presence of starting 
material. Additional sodium ethoxide solution (0.1-0.3 equivalents) was added, and the 
reaction was heated at reflux for an additional 30 minutes to two hours. For example 3, 
the reaction was stirred at ambient temperature overnight instead of heating at reflux. The 
solvent was removed under reduced pressure, and the residue was partitioned between 

1 5 aqueous sodium chloride and diethyl ether. The aqueous layer was extracted twice with 
diethyl ether, and the combined organic fractions were dried over magnesium sulfate, 
filtered, and concentrated vmder reduced pressure. The residue was purified by 
chromatography on a HORIZON HPFC system (FLASH 651 cartridge, eluting with 
hexane/ethyl acetate ranging in ratios from 80:20 to 50:50) to provide the alkylated 

20 pyrazole as a yellow oil, 
PartD 

Excess 30% ammonium hydroxide was added to a Parr vessel containing the 
material firom Part C and methanol (1-2 M). The vessel was sealed, and the reaction was 
heated at 100 ®C for 12 hours, allowed to cool to ambient temperature over a period of 
25 three hours, and then cooled to 0 ^'C. A solid formed and was isolated by filtration, 

washed with water and hexanes, and air-dried to provide the carboxamides listed below. 
Example 1 : 5-(2-Methylpropyl)-l-propyl-l/ir-pyrazole-3-carboxamide was obtained as 
white crystals, mp 141-142.5 °C. 

Anal. Calcd. for CnHi9N30: C, 63.13; H, 9.15; N, 20.08. Found: C, 62.93; H, 8.89; N, 
30 20.01. 
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Example 2: 1 -Ethyl-5-(2-methylpropyl)-l/f-pyrazole-3-carboxamide was obtained as 
white crystals, mp 125-126 °C. 

Anal. Calcd. for C10H17N3O: C, 61.51; H, 8.78; N, 21.52. Found: C, 61.50; H, 8.86; N, 
21.58. 

5 Example 3 : At the completion of the reaction, the solvent was removed imder reduced 
pressure. The residue was purified by chromatography on a HORIZON HPFC system 
(FLASH 651 cartridge, eluting with ethyl acetate/methanol ranging in ratios from 97:3 to 
95:5) and subsequently recrystallized from tert-hutyl methyl ether to provide l-methyl-5- 
(2-methylpropyI)-l//-pyra2ole-3-carboxamide as white crystals, mp 1 18.5-1 19.5 ^'C. 
10 Anal. Calcd. for C9H15N3O: C, 59.65; H, 8.34; N, 23.18. Found: C, 59.66; H, 8.66; N, 
23.25. 

Example 4: At the completion of the reaction, water was added to precipitate the product, 
l-'butyl-5-(2-methylpropyl)-l/f-pyrazole-3-carboxamide, which was isolated as white 
crystals, mp 122.5-124 ^'C. 
15 Anal. Calcd. for C12H21N3O: C, 64.54; H, 9.48; N, 18.82. Found: C, 64.65; H, 9.52; N, 
18.77. 
PartE 

A mixture of the carboxamide from Part D (5-10 g, 28-45 mmol) and phosphorous 
oxy chloride (21-38 mL) was heated at 90 ®C for 90 minutes. The solution was then 
20 poured into ice water (250-500 mL), and concentrated ammonium hydroxide was added to 
adjust the mixture to pH 7-8. The mixture was extracted with dichloromethane (4 x), and 
the combined extracts were dried over magnesium sulfate, filtered, and concentrated under 
reduced pressure to provide an oil. 
PartF 

25 Potassium acetate (1 .5 equivalents) and bromine (1,1 equivalents) were added to a 

solution of the carbonitrile from Part E in acetic acid (0.6 M), and the reaction was stirred 
for 1 5-24 hours. Saturated aqueous sodium hydrogensulfite (1 mL) was added, and the 
mixture was stirred until it became colorless. The acetic acid was removed under reduced 
pressure, and 2M aqueous sodium carbonate was added to the residue. The resulting 

30 solution was extracted with dichloromethane (4 x). The combined extracts were dried 

over magnesium sulfate, filtered, and concentrated under reduced pressure. The resulting 
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oil was purified by chromatography on a HORIZON HPFC system (FLASH 651 cartridge, 
eluting with hexane/ethyl acetate ranging in ratios from 98:2 to 65:35) to provide an oil. 
In Example 2, 4-bromo-l-ethyl-5-(2-methylpropyl>l//-pyra2ole-3-carbonitrile crystallized 
under vacuum and was obtained as a white solid, mp 50-51 
5 Anal. Calcd. for CioHnNsBr: C, 46.89; H, 5.51; N, 16.40. Found: C, 46.95; H, 5.64; N, 
16.75. 
PartG 

Triphenylphosphine (24 mg, 0,09 mmol) and palladium (II) acetate (7 mg, 0.03 
mmol) were added to a mixture of the carbonitrile from Part F (1 0.0 mmol), 2- 

10 aminophenylboronic acid (12,0 mmol, Examples 2 and 3) or 2-aminophenylboromc acid 
hydrochloride (12.0 mmol. Examples 1 and 4), aqueous sodium carbonate (6 mL of 2 M, 
Examples 2 and 3 or 12 mL of 2M, Examples 1 and 4), propanol (17.5 mL) and water (3.5 
mL). The reaction was heated under a nitrogen atmosphere at 100 °C for 12 to 33 hours; 
in Examples 3 and 4 additional triphenylphosphine, palladium (II) acetate, and boronic 

1 5 acid were added to drive the reaction to completion. The reaction mixture was allowed to 
cool to ambient temperature and then partitioned between water and chloroform. The 
aqueous layer was extracted with chloroform (3 x). The combined organic fractions were 
dried over magnesium sulfate, filtered, and concentrated under reduced pressure. 

The residue from Example 2 was purified by chromatography on a HORIZON 

20 HPFC system (40+M cartridge, eluting with dichloromethane/ethyl acetate ranging in 

ratios from 100;0 to 85:15). The residue from Example 3 was purified by chromatography 
on a HORIZON HPFC system (40+M cartridge, eluting with chloroform/CMA ranging in 
ratios from 99:1 to 95:5). 
PartH 

25 A solution of acetyl chloride (1 .5 equivalents) in ethanol (0.3 M) was stirred for 15 

minutes and added to the material from Part G, and the reaction was heated at reflux under 
a nitrogen atmosphere for 3.5 to 14 hours. The solvent was removed under reduced 
pressure, and the residue was partitioned between chloroform and 2 M aqueous sodium 
carbonate. The aqueous layer was extracted twice with chloroform, and the combined 

30 organic fractions were dried over magnesium sulfate, filtered, and concentrated under 
reduced pressure. The residue was purified by chromatography on a HORIZON HPFC 
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system (40+M cartridge, eluting with chlorofomi/CMA ranging in ratios from 100:0 to 
75:25) and subsequently recrystallized from acetonitrile. The crystals were dried overnight 
at 6.65 Pa and 98 °C to provide the products listed below. 

Example 1 : 1 -(2-Methylpropyl)-2-propyl-2i/-pyrazoIo[3,4-c]quinolin-4-amine was 

5 obtained as white needles, mp 1 99-200 ^'C. 

Anal. Calcd. for C17H22N4: C, 72.31; H, 7.85; N, 19.84. Found: C, 72.13; H, 8.03; N, 
19.78. 

Example 2: 2-EthyH-(2-methylpropyl>-2//-pyrazolo[3,4"C]quinolin-4-amine was 
obtained as white needles, mp 208-209 ''C. 
10 Anal. Calcd. for C16H20N4: C, 71.61; H, 7.51; N, 20.88. Found: C, 71.38; H, 7.83; N, 
20.79. 

Example 3: 2-Methyl-l-(2-methylpropyl>2i/-pyrazolo[3,4-c]quinolin-4-amine was 
obtained as light pink crystals, mp 213-214 °C. 

Anal. Calcd. for C15H18N4: C, 70.84; H, 7.13; N, 22.03. Found: C, 70.59; H, 7.19; N, 
15 22.05. 

Example 4: 2-Butyl-l-(2-methylpropyl)-27/-pyrazolo[3,4-c]quinolin-4-amine was 
obtained as white needles, mp 1 65-1 66 *^C. 

Anal. Calcd. for C18H24N4: C, 72.94; H, 8.16; N, 18.90. Found: C, 72.89; H, 7.99; N, 
19.08. 

20 



Examples 1-4 





NH, 
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Example 5 

1 ,2-Dimethyl-2/f-pyrazolo[3,4-c]quinolin-4-amine hydrochloride 

NH. 




Part A 

Ethyl l,5-dimethyl-l/f-pyrazole-3-carboxylate is available from the literature 
procedure (Huppatz, J. L., Aust. J. Chem., 1983, 36, 135-147). The general method 
described in Part D of Examples 1 through 4 was used to convert ethyl 1,5-dimethyl-li/- 
pyrazole-3-carboxylate to l,5-dimethyl-l/f-pyrazole-3-carboxamide. 
PartB 

The method described in Part E of Examples 1 through 4 was used to treat 1.5- 
dimethyl-l/f-pyrazole-3-carboxamide (5.0 g. 36 mmol) with phosphorous oxychloride (20 
mL) to afford 3.9 g of l,5-dimethyl-lii-pyrazole-3-carbonitrile. A small portion was 
recrystallized from hexane to provide the following data. 

Anal. Calcd. for C6H7N3: C, 59.49; H, 5.82; N, 34.69. Found: C, 59.31; H. 5.75; N, 

34.48. 
PartC 

A solution of bromine (5.1 g. 32 mmol) in acetic acid (10 mL) was added dropwise 
to a solution of potassium acetate (3.9 g, 40 mmol) and 1.5-dimethyl-lH-pyrazole-3- 
carbonitrile in acetic acid (50 mL). Following the addition, the reaction was stirred for 30 
minutes. Saturated aqueous sodium hydrogensulfite was added, and the mixture was 
stirred until it became colorless. The volatiles were removed under reduced pressure, and 
the residue was stirred with water to form a solid. The solid was isolated by filtration, 
washed with water, and recrystallized from ethanol and then from hexane to provide 2.5 g 
of 4-bromo-l,5-dimethyl-lif-pyrazole-3-carbonitrile as colorless needles, mp 92-94 °C. 
Anal. Calcd. for CfiHfiBrNa: C, 36.03; H, 3.02; N, 21.01. Found: C, 36.04; H, 2.86; N, 

20.99. 
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PartD 

Triphenylphosphine (2.4 mg, 0.09 mmol) and paUadium (fl) acetate (7 mg, 0.03 
mmol) were added to amixture of 4-bromo-l,5-dimethyl-li?-pyrazole-3-carbonitrile 
(0.600 g, 3.00 mmol), 2-aminophenylboronic acid (0.719 g, 5.25 mmol), aqueous sodium 
carbonate (1.8 mL of 2 M), propanol (5.25 mL) and water (1.1 mL). The reaction was 
heated under a nitrogen atmosphere at 100 °C for three hours and then allowed to cool to 
ambient temperature. The work-up procedure described in Part G of Examples 1-4 was 
followed. The resulting orange oil was purified by chromatography on a HORIZON 
HPFC system (25+M cartridge, eluting with ethyl acetate/hexane ranging in ratios from 
50:50 to 75:25) to provide 371 mg of 4-(2-aminophenyl>l,5-dimethyl-lif-pyrazole-3- 

carbonitrile as a pale yellow solid. 
PartE 

A solution of acetyl chloride (0.150 g, 1.9 mmol) in ethanol (6.4 mL) was stirred 
for 15 minutes. 4-(2-Aminophenyl)-l,5-dimethyl-l/f-pyrazole-3.carbonitrile (0.270 g, 
1 .27 mmol) was added, and the reaction was heated at reflux under a nitrogen atmosphere 
for two hours. A precipitate formed. The mixture was allowed to cool to ambient 
temperature and then cooled to 0 "C. The solid was isolated by filtration, washed with 
diethyl ether, and dried to provide 285 mg of l,2-dimethyl-2if.pyrazolo[3,4-c]quinolin-4- 
amine hydrochloride as a white solid, mp > 250 °C. 

Anal. Calcd. for C,2H,2N4-HC1: C, 57.95; H, 5.27; N, 22.53. Found: C, 57.78; H, 5.23; 
N, 22.34. 

Example 6 

Ar-[2-(4-Amino-2-methyl-2/f-pyrazolo[3,4-c]quinolin-l-yl>l,l-dimethylethyl]benzamide 

NH. 

N 




Part A 

4-Methyl-4-benzamido-2-pentanone is available from the literature procedure 
(Scheuer. P. J. et al.,J. Am. Chem. Soc, 1957. 22, 674-676) or from the following method. 
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A mixture of mesityl oxide (19.6 g, 0.200 mol) and benzonitrile (22.0 g, 0.210 mol) was 
cooled to 0 °C; concentrated sulfuric acid (20 mL) was added in 2 mL increments over a 
period of ten minutes. The reaction was heated to 35 °C, and the reaction temperature rose 
quickly to 55 °C. The reaction temperature was maintained at between 50 and 55 **C for 
5 one hour. The viscous liquid was poured into ice water (800 mL), and the mixture was 
stirred for 90 minutes. A solid formed and was isolated by filtration, washed v^th water, 
washed with 2M aqueous sodium carbonate (100 mL), washed again with water until the 
filtrate was pH neutral, and dried imder nitrogen overnight. The solid was then 
recrystallized fi-om /er^butyl methyl ether (150 mL) to provide 19.0 g of 4-methyl-4- 
1 0 benzamido-2-pentanone as beige needles. 
PartB 

Sodiimi /err-butoxide (5.98 g, 62.2 mmol) was added to a solution of 4-methyl-4- 
benzamido-2-pentanone (12.4 g, 56.5 mmol) and ethyl diethoxyacetate (11. 0 g, 62.2 
mmol) in ethanol (40 mL), and the reaction was heated at reflux under a nitrogen 

15 atmosphere for 3.5 hours. The solvent was removed under reduced pressure, and the 
residue was partitioned between saturated aqueous ammonium chloride and tert-hntyl 
methyl ether. The aqueous solution was extracted twice with ^er/-butyl methyl ether, and 
the combined organic fractions were dried over magnesium sulfate, filtered, and 
concentrated under reduced pressure to provide 17.5 g of A^-(6,6-diethoxy-l,l-dimethyl- 

20 3,5-dioxohexyl)benzamide as a brown oil. 
Parte 

Methyl hydrazine (2.60 g, 56.5 mmol) was added over a period often minutes to a 
solution of the material fi^om Part B in ethanol (56 mL), and the reaction was stirred 
overnight at ambient temperature. The solvent was removed under reduced pressure, and 
25 the residue was purified by chromatography on a HORIZON HPFC system (FLASH 651 
cartridge, eluting with ethyl acetate/hexanes ranging in ratios from 50:50 to 90:10) to 
provide 8.74 g of 7\^[l-(5-diethoxymethyl-2-methyl-2//-pyrazol-3-yI)-l,l- 
dimethylethyl]benzamide as a viscous, yellow oil. 
PartD 

30 Hydrochloric acid (40 mL of 1 M) was added to a solution of 7V-[l-(5- 

diethoxymethyl-2-methyl-2/f-pyrazol-3-yl)-l,l-dimethylethyl]ben2amide (8.7 g, 24 mmol) 
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in tetrahydrofuran (40 mL), and the reaction was stirred for ten minutes. tert-Bntyl methyl 
ether and 2 M aqueous sodium carbonate (20 mL) were added. The aqueous layer was 
extracted twice with rerf-butyl methyl ether, and the combined organic fractions were dried 
over magnesium sulfate and filtered. Hexane was added, and the cloudy mixture was 
stored overnight in the refrigerator. Crystals formed and were isolated in two crops by 
filtration to provide 5.24 g of ;^^-[l-(5-formy^2-methyl-2i^-pyrazol-3-yl>■l,^ 
dimethylethyl]benzamide as a white powder, mp 150-151 °C. 

Anal. Calcd. for C16H19N3O2: C, 67.35; H, 6.71; N, 14.73. Found: C, 67.22; H, 6.89; N, 

14.73. 

PartE 

The method described ui Part F of Examples 1-4 was used to brominate //-[H5- 
formyl-2-methyl-2if-pyrazol-3-yl)-l,l-dimethylethyl]benzamide(4.87g, 17.1 mmol). The 
crude product was recrystallized from 50:50 hexane/ethyl acetate (140 mL), and the 
crystals were washed with hexane and dried for two hours under nitrogen to provide 4.91 g 
of iV-[l-(4-bromo-5-formyl-2-methyl-2//-pyrazol-3-yl>l,l-dimethyle%^ as 

white crystals, mp 150-151 **C. 

Anal. Calcd. for CifiHigNsOzBr: C, 52.76; H, 4.98; N, 11.54. Found: C, 52.85; H, 5.33; 

N, 11.54. 
PartF 

The method described in Part G of Examples 1-4 was used to couple iV-[l-(4- 
bromo-5-fonnyl-2-methyl-2i/-pyrazol-3-yl)-l,l-dimethylethyl]benzamide (3.64 g, 10.0 

nmiol) and 2-aminophenylboronic acid hydrochloride (2.08 g, 12.0 mmol). The reaction 
was heated for 4 hours. The product was purified by chromatography on a HORIZON 
HPFC system (40+M cartridge, eluting sequentially with ethyl acetate and 99:1 ethyl 
acetate/methanol) to provide 1.81 g of iV-[l,l-dmiethyl-2-(2-methyI-2//-pyrazolo[3,4- 
c]quinolin-l-yl)ethyl]benzamide as an orange solid. 
Parte 

3-Chloroperoxybenzoic acid (2.12 g, available as a 77% pure mixture) (mCPBA) 
was added to a solution of iV-[l,l-dimethyl-2-(2-methyl-2//-pyrazolo[3,4-c]quinolin-l- 
yl)ethyl]benzamide (2.28 g, 6.36 nmiol) in chloroform (25 mL), and the reaction was 
stirred for 45 minutes at ambient temperature. Brine and 2 M aqueous sodium carbonate 
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were 



added, and the aqueous layer was separated and extracted with chloroform (6 x). The 
combined organic fractions were dried over magnesium sulfate, filtered, and concentrated 
\mdet reduced pressure. 
PartH 

Under a nitrogen atmosphere, trichloroacetyi isocyanate (7.63 mmol) was added to 
a solution of the material from Part G in anhydrous dichloromethane (30 mL), and the 
reaction was stirred for 90 minutes at ambient temperature. The solvent was removed 
under reduced pressure. The residue was dissolved in methanol (15 mL), and a solution of 
sodium methoxide (1.5 mL. 25% in methanol) was added. The reaction was stirred for 
two hours, and then the solvent was removed under reduced pressure. The resulting oil 
was partitioned between dichloromethane and aqueous sodium chloride. The aqueous 
layer was extracted with dichloromethane (5 x), and the combined organic layers were 
dried over magnesium sulfate, filtered, and concentrated under reduced pressure. The 
resulting yellow solid was purified by chromatography on a HORIZON HPFC system 
(4(H-M cartridge, eluting with chloroforra/CMA ranging in ratios from 100:0 to 70:30) and 
recrystallized twice from acetonitrile (23 mL/g and 14 mL/g). The crystals were dried 
overnight at 6.65 Pa and 98 "C to provide 687 mg of iV-[2-(4-amino-2-methyl-2//- 
pyrazolo[3,4-c]quinolin-l-yl>l,l-dimethylethyl]benzamide as beige needles, mp 194-196 

Anal. Calcd. for C22H23N5O: C, 70.76; H, 6.21; N, 18.75. Found: C, 70.54; H, 6.09; N, 
18.85. 



Example 7 

2-Butyl-l-methyl-2i?-pyrazolo[3,4-c]quinolin-4-amine 

NH. 




Part A 

Butylhydrazine oxalate (25 g, 140 mmol) was added over a period of 15 minutes to 
a solution of ethyl 2,4-dioxovalerate (22.2 g. 140 mmol) and triethylamine (210 mmol) in 
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ethanol (140 mL). The resulting solution was stirred overnight at ambient temperature and 
concentrated under reduced pressure. Hexane was added, and an insoluble solid was 
removed by filtration. The hexane was removed under reduced pressure; ttie residue was 
purified by chromatography on a HORIZON HPFC system (651 cartridge, eluting with 
5 hexanes/ethyl acetate in a gradient firom 80:20 to 45:55) to provide 1 8.1 g of ethyl 1-butyl- 
5-methyl-l//-pyra2ole-3-carboxylate as a pale yellow oil. 
PartB 

A solution of ethyl l-butyl-5-methyH//-pyrazole-3-carboxylate (18.1 g, 86.1 
mmol) in methanol (25 mL) was treated with ammonium hydroxide (25 mL) according to 

10 a modification of the method described in Part D of Examples 1 -4. At the end of the 

reaction, the methanol was removed under reduced pressure, and the remaining solution 
was cooled in a refrigerator. A precipitate formed, was isolated by filtration, and was 
washed with water. The solid (9 g) was recrystaUized from hexane (300 mL) and ethyl 
acetate (30 mL), isolated by filtration, washed with hexane, and air-dried to provide 6.95 g 

15 of l-butyl-5-methyHif-pyrazole-3-^arboxamide as colorless plates, mp 1 13.5-1 14.5 **C. 
Anal. Calcd for C9H15N3O: C, 59.65; H, 8.34; N, 23.18. Found: C, 59.79; H, 8.21; N, 
23.28. 
Parte 

A mixture of l-butyl-5-methyH//-pyrazole-3-carboxamide (6.9 g, 38 mmol) and 
20 phosphorous oxychloride (34.0 mL) was heated at 90 °C under a nitrogen atmosphere for 
two hours and then allowed to cool to ambient temperature overnight. The reaction was 
poured into ice water (300 mL); concentrated ammonium hydroxide (115 mL) was added. 
The mixture was extracted with chloroform (3 x), and the combined extracts were dried 
over magnesium sulfate, filtered, and concentrated imder reduced pressure to provide 6.58 
25 g of l-butyl-5-methyH//-pyrazole-3-carbonitrile as a pale yellow oil. 
PartD 

l-Butyl-5-methyH/f-pyrazole-3-carbonitrile (6.58 g, 38 mmol) was treated with 
potassium acetate (57.2 mmol) and bromine (41.9 mmol) in acetic acid (50 mL) according 
. to a modification of the method described in Part F of Examples 1-4. The reaction 
30 provided 9.3 g of 4-bromo-l-butyl-5-methyl-l-ff-pyrazole-3-carbonitrile as a colorless oil 
that crystallized upon standing. The crystals were used without purification. 
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PartE 

A modification of the method described in Part G of Examples 1 -4 was used to 
couple 4-bromo-l-butyl-5-methyH/f-pyrazole-3-carbonitrile (2.42 g, 10.0 mmol) and 2- 
aminophenylboronic acid hydrochloride (2.43 g, 14.0 mmol). Palladium (II) acetate was 
added as a 5 mg/mL solution in toluene (1 .3 mL). The reaction was heated under nitrogen 
for 1 7 hours and combined with the product mixture from another run before being 
subjected to the work-up procedure. The crude product was purified by chromatography 
on a HORIZON HPFC system (40+1^ cartridge, eluting with chloroform: CMA in a 
gradient from 100:0 to 80:20) to provide 3.17 g of 4-(2-aminophenyl)-l-butyl-5-methyl- 
li/-pyrazole-3-carbonitrile as an orange oil. A small amount (0.21 g) of 2-butyH-methyl- 
2//-pyrazolo[3,4-c]quinolin-4-amine was also obtained as a beige powder. 
PartF 

Acetyl chloride (15 mmol) and ethanol (50 mL) were combined and added to 4-(2- 
aminophenyl)-l-butyl-5-methyl-l//-pyrazole-3-carbonitrile (3.17 g) according to the 
method described in Part H of Examples 1-4. The reaction was heated for 16 hours. 
Following the work-up procedure, chromatographic purification, and recrystallization from 
acetonitrile (195 mL/g) 873 mg of 2-butyl-l-methyl-2//-pyrazolo[3,4-c]quinolin-4-amine 
were obtained as white needles, mp 220-222 °C. 
MS (APCI) m/z 255 (M + H)^; 

Anal. Calcd for C15H18N4: C, 70.84; H, 7.13; N, 22.03. Found: C, 70.64; H, 6.94; N, 
22.14. 

Example 8 

2-Benzyl- 1 -(2-methylpropyl>2/f-pyrazolo[3,4-c]quinolin-4-amine 




Part A 

Potassium acetate (49.1 g, 0.500 mol) was added with stirring to a solution of ethyl 
6-methyl-2,4-dioxoheptanoate, sodium salt (44.4 g, 0.200 mol), prepared as described in 
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Part A of Examples 1-4, in acetic acid (280 mL). The solution was cooled to 10 °C, and 
benzylhydrazine dihydrochloride (39.0 g, 0.200 mol) was added in portions over a period 
often minutes while the reaction temperature was maintained between 10 and 13.5 °C. 
The reaction was stkred for 90 mmutes at between 6 °C and 13.6 °C, allowed to warm to 

5 ambient temperature, stirred overnight, and concentrated under reduced pressure. The 
residue was partitioned between 2 M aqueous sodium carbonate (900 mL) and ^er^butyl 
methyl ether (600 mL). The aqueous layer was extracted with /er^butyl methyl ether (2 x 
300 mL), and the combined organic fractions were dried over magnesium sulfate, filtered, 
and concentrated under reduced pressure to provide 56.6 g of ethyl l-benzyl-5-(2- 

10 methylpropyl>l/f-pyrazole-3-carboxylate as an oil orange. The product contained 10 
mol% of ethyl 2-benzyl-5-(2-methylpropyl>2i/-pyrazole-3-carboxylate. 

PartB 

A solution of ethyl l-benzyl-5-(2-methylpropyl>l//-pyra2ole-3-carboxylate (30 g) 
in methanol (60 mL) was treated with ammonium hydroxide (60 mL) accordmg to a 

1 5 modification of the method described m Part D of Examples 1 -4. The reaction was heated 
for 14 hours. At the end of the reaction, the methanol was removed under reduced 
pressure, and the remaining solution was extracted with tert-hutyl methyl ether (3 x). The 
combined extracts were dried over magnesium sulfate, filtered, and concentrated under 
reduced pressure. Toluene was added twice and removed under reduced pressure to 

20 remove residual water. Hexane was added to the residue; crystals formed and were 

isolated by filtration, washed with hexane, and air-dried overnight to provide 6.93 g of 1- 
benzyl-5-(2-methylpropyl>-l//'-pyrazole-3-carboxamide as small, off-white crystals. 

Parte 

A mixture of l-ben2yl-5-(2-methylpropyl>li/-pyrazole-3-carboxamide (6.77 g, 
25 26.3 mmol) and phosphorous oxychloride (19 mL) was heated at 90 °C under a nitrogen 
atmosphere for 90 minutes and then allowed to cool to ambient temperature. The reaction 
was poured into ice water (250 mL); concentrated ammonium hydroxide (64 mL) was 
added. The mixture was extracted with tert-butyl methyl ether (3 x 150 mL), and the 
combined extracts were dried over magnesium sulfate, filtered, and concentrated under 
30 reduced pressure to provide 6.28 g of 1 -ben2y l-5-(2-methylpropy 1> 1 //-pyrazole-3 - 
carbonitrile as a pale orange oil. 
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PartD 

l-Benzyl-5-(2-methylpropyl)-li/-pyrazole-3-carbonitrile (6.28 g, 26.2 mmol) was 
treated with potassium acetate (3.9 g, 39 mmol) and bromine (4.61 g, 28.8 mmol) in acetic 
acid (52 mL) according to the method described in Part F of Examples 1-4. Following 
5 chromatographic purification (eluting with hexanes/ethyl acetate in a gradient from 95:5 to 
70:30) 7.8 g of 4-bromo-l-benzyl-5-(2-methylpropyl)-l//-pyrazole-3-carbonitrile were 
obtained as a colorless oil containing 1 1 mol% of the starting material. 
PartE 

The method described in Part G of Examples 1-4 was used to couple 4-bromo-l- 
10 ben2yl-5-(2-methylpropyl)-l/f-pyrazole-3-carbonitrile (3.18 g, 10.0 mmol) and 2- 

aminophenylboronic acid hydrochloride (2.60 g, 15.0 mmol) in the presence of palladium 
(II) acetate (22.5 mg), triphenylphosphine (79 mg), and 2 M aqueous sodium carbonate (15 
mL). The product, 4-2(-aminophenyl)-l-benzyl-5-(2-methylpropyl)-l//-pyrazole-3- 
carbonitrile, was used without purification. 
15 PartF 

The material from Part E was treated according to the method described in Part H 
of Examples 1-4. Following the work-up procedure and chromatographic purification 
(eluting with chloroform/CMA in a gradient from 97:3 to 87:13), 1.81 g of product were 
obtained as a beige solid. A portion (0.63 g) was recrystallized from acetonitrile (28.6 
20 mL/g), isolated by filtration, washed with acetonitrile, and dried for 36 hours in a vacuum 
oven at 65 °C to provide 559 mg of 2-ben2yH-(2-methylpropyl)-2/^-pyrazolo[3,4- 
c]quinolin-4-amine as large, beige needles, mp 194-196 °C. 
MS (APCI) m/z 331 (M + H)^; 

Anal. Calcd for C21H22N4: C, 76.33; H, 6.71; N, 16.96. Found: C, 76.03; H, 6.84; N, 
25 16.97. 
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Example 9 

1 -(2-Methy Ipropy l>2//-pyrazolo [3 ,4-c]quinolin-4-ainine 




Hydrogen bromide (10 mL of 30% by weight in acetic acid) and 2-ben2yH-(2- 
methylpropyl>2i^pyrazolo[3,4-c]quinolin-4-anaine (0.75 g, 2.27 mmol) were combined in 
a TEFLON-lined Parr vessel and heated at 150 °C for 24 hours and then allowed to cool to 
ambient temperature over five hours. The reaction was filtered to remove a solid, and the 
filtrate was adjusted to pH 7 with the addition of 50% sodium hydroxide and 2M aqueous 
sodium carbonate. A precipitate formed and was isolated by filtration, washed with water, 
and air-dried. The solid was purified by chromatography on a HORIZON HPFC system 
(25+M cartridge, eluting with chloroform/CMA in a gradient from 80:20 to 40:60) 
followed by recrystallization from acetonitrile (19 mL/g) and a small amount of methanol. 
The crystals were isolated by filtration, washed with acetonitrile, and dried for 36 hours in 
a vacuum oven at 65 "^C to provide 1 39 mg of l-(2-methylpropyl>2if-pyrazolo[3,4- 
c]quinolin-4-amine as small, pale orange needles, mp 248-249 **C. 
MS (APCI) m/z 241 (M + ¥[f ; 

Anal. Calcd for C,4Hi6N4 • 0.17 CH3OH • O.I6H2O: C, 68.45; H, 6.89; N, 22.53. Found: 
C, 68.43; H, 6.87; N, 22.53. 

Example 10 

l-Ethyl-2-methyl-2//-pyrazolo[3,4-c]quinolin-4-amine 




Part A 

Sodium rerr-butoxide (66.64 g, 0.693 mol) was added over a period of 20 minutes 
to ethanol (450 mL) under a nitrogen atmosphere. When all solids had dissolved, a 
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mixture of diethyl oxalate (101.28 g, 0.693 mol) and 2-butanone (50.0 g, 0.693 mol) was 
added over a period of 12 minutes. The reaction was stirred at ambient temperature for 1.5 
hours and then used in the next step. 
PartB 

The solution from Part A was treated with glacial acetic acid (115 mL) and then 
cooled to 0 °C. Methylhydrazine (36.5 mL, 0.693 mmol) was slowly added over a period 
of 20 minutes. The reaction was allowed to warm to ambient temperature, stirred for two 
hours, and concentrated under reduced pressure. The residue was made basic with the 
addition of 2 M aqueous sodium carbonate and extracted with ^er/-butyl methyl ether (3 x 
400 mL). The combined extracts were dried over sodium sulfate, filtered, and 
concentrated under reduced pressure to provide 1 00 g of a red oil. Half of the oil was 
purified by chromatography on a HORIZON HPFC system (eluting with hexanes:ethyl 
acetate in a gradient from 100:0 to 0:100 to provide 6.53 g of ethyl 5-ethyH-methyH//- 
pyrazole-3-carboxylate as a yellow oil. 
Parte 

A mixture of ethyl 5-ethyH-methyHi?-pyrazole-3-carboxylate (5.03 g, 27.6 
mmol) and ammonium hydroxide (28 mL of 30%) was stirred for 18 hours at ambient 
temperature. A precipitate formed, was isolated by filtration, and washed with cold 
hexanes to provide 2.60 g of 5-ethyl-l-methyH/f-pyrazole-3-carboxamide as a white 
solid, mp 170-172 ^C. 

Anal. Calcd for C7H11N3O: C, 54.89; H, 7.24; N, 27.43. Found: C, 54.87; H, 7.56; N, 
27.58. 

The product was mixed with material from another run. 

PartD 

5-EthyH-methyH//-pyrazole-3-carboxamide (3.8 g, 25 mmol) was treated vwth 
phosphorous oxy chloride (18 mL, 0.19 mol) according to the method described in Part C 
of Example 8 to provide 2.68 g of 5-ethyH-methyl-l//-pyrazole-3-carbonitriIe as a yellow 
oil. 
PartE 

5-Ethyl-l-methyH^-pyrazole-3-carbonitrile (2.68 g, 19.8 mmol) was treated with 
potassium acetate (2.91 g, 29.7 mmol) and bromine (3.16 g, 19.8 mmol) in acetic acid (25 
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mL) according to a modification of the method described in Part F of Examples 1-4. The 
extraction was carried out with tert-hutyl methyl ether, and the combined extracts were 
dried over sodium sulfate, filtered, and concentrated under reduced pressure to provide 3.8 
g of a white solid. A small portion of the solid was recrystallized from ethanol to provide 
5 4-bromo-5-ethyl-l-methyl-li/-pyra2ole-3-carbonitrile as long, white needles, mp 72-74 

Anal. Calcd for CyHsBrNa: C, 39.28; H, 3.77; N, 19.63. Found: C, 39.26; H, 3.55; N, 

19.63. 

PartF 

1 0 A modification of the method described in Part G of Examples 1 -4 was used to 

couple 4-bromo-5-ethyH -methyl- l//-pyrazole-3-carbonitrile (1.65 g, 7.7 nrniol) and 2- 
aminophenylboronic acid hydrochloride (2.01 g, 1 1.6 nrniol) in the presence of palladium 
(II) acetate (17.3 mg, 0.077 mmol), triphenylphosphine (60.6 mg, 0.23 nunol), and 2 M 
aqueous sodium carbonate (1 1 .6 mL). At the end of the reaction, ^er/-butyl methyl ether 

1 5 was added. The aqueous phase was separated and extracted with tert-hutyl methyl ether (2 
x); the combined organic firactions were dried over sodium sulfate, filtered, and 
concentrated under reduced pressure to provide a mixture of 4-(2-aniinophenyl)-5-ethyH- 
methyl-l//-pyrazole-3-carbonitrile and l-ethyl-2-methyl-2fl-pyrazolo[3,4-c]quinolm-4- 
amine. 

20 PartG 

Ethanol (12 mL) was cooled to 0 ^C, and acetyl chloride (0.91 g, 12 mmol) was 
added. The solution was allowed to warm to ambient temperature and stirred for 30 
minutes. A suspension of the material from Part F in ethanol (5 mL) was added, and the 
mixture was heated at reflux for four hours. The reaction was allowed to cool to ambient 

25 temperature. A precipitate was present, isolated by filtration, and combined with material 
firom another run. Chloroform (4 mL) and 2 M aqueous sodium carbonate were added, 
and the mixture was stirred for six hours, A precipitate formed and was isolated by 
filtration, washed sequentially with cold water and cold hexanes, and dried in a vacuum 
oven at 60 °C to provide 0.85 g of l-ethyl-2-methyl-2//-pyrazolo[3,4-c]quinolin-4-amine 

30 as a white solid, mp 257-259 °C. 
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Anal. Calcd for Ci3Hi4N4*0.2 H2O: C, 67.92; H, 6.31; N, 24.37. Found: C, 67.69; H, 6.40; 
N, 24.76. 

Example 1 1 

5 1 ,2-Diethyl-2//-pyrazolo[3,4-c]quinolm-4-amine 




Part A 

A solution of ethyl 2,4-dioxohexanoate (--0.345 mol), prepared as described in Part 
A of Example 10, in glacial acetic acid (350 mL) was cooled to 0 ^'C. Ethylhydrazine 

1 0 oxalate (41 .43 g, 0.276 mol) was added over a period of 20 minutes. The reaction was 
allowed to warm to ambient temperature, stirred for 20 hours, and concentrated under 
reduced pressure. The residue was adjusted to pH 1 0 with the addition of 2 M aqueous 
sodium carbonate, and chloroform was added. The mixture was filtered to remove a solid. 
The aqueous filtrate was extracted with chloroform (3 x), and the combined organic 

1 5 fractions were dried over sodium sulfate, filtered, and concentrated under reduced pressure 
to provide 29.4 g of ethyl l,5-diethyl-li/-pyrazole-3-carboxylate as an orange oil, which 
was used without purification. 
PartB 

A mixture of ethyl l,5-diethyH/f-pyrazole-3-carboxylate (29.4 g, O.lSOmol) and 
20 ammonium hydroxide (1 50 mL of 30%) was stirred overnight at ambient temperature. An 
analysis by thin layer chromatography (TLC) indicated the reaction was incomplete. The 
reaction was then heated for 14 hours at 125 °C in a pressure vessel, allowed to cool to 
ambient temperature, and cooled to 0 **C. A precipitate formed, was isolated by filtration, 
and washed with cold hexanes to provide 8.3 g of l,5-diethyl-li/-pyrazole-3-carboxamide 

25 . as a white solid, mp 129-13 1 ^C. 

Anal. Calcd for C8H13N3O: C, 57.47; H, 7.84; N, 25.13. Found: C, 57.37; H, 8.04; N, 

25.43. 
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Parte 

l,5-DiethyH^r-pyrazole-3-carboxamide (8.3 g, 0.050 mol) was treated with 
phosphorous oxychloride (35 mL) according to the method described in Part C of Example 
7, The reaction was heated for 2.5 hours to provide 7.6 g of l,5-diethyl-l//-pyrazole-3- 
carbonitrile as a yellow oil, which was used without purification. 
PartD 

The material from Part C was treated with potassium acetate (7.30 g, 7.44 mmol) 
and bromine (7.92 g, 49.6 mmol) in acetic acid (60 mL) according to a modification of the 
method described in Part F of Examples 1-4. The reaction was cooled in an ice bath 
during the addition of bromine. After the addition, the reaction was stirred at ambient 
temperature over three days. The extraction was carried out with chloroform (3 x 100 
mL), and the combined extracts were dried over sodium sulfate, filtered, and concentrated 
under reduced pressure to provide 9,4 g of 4-bromo-l,5-diethyl-l//-pyrazole-3 -carbonitrile 
as an orange oil, which crystallized to an orange solid. The product was used without 
purification. 
PartE 

4-Bromo-l,5-diethyl-l//-pyrazole-3-carbonitrile (4.56 g, 20.0 mmol) and 2- 
aminophenylboronic acid hydrochloride (5.20 g, 30.0 mmol) were coupled in the presence 
of palladium (II) acetate (45 mg, 0.20 mmol), triphenylphosphine (157 mg, 0.599 mmol), 
and 2 M aqueous sodium carbonate (30 mL) according to the method described in Part F 
of Example 10. The product, 4-(2-aminophenyl)-l,5-diethyH//-pyrazole-3-carbonitrile, 
was used without purification. 
PartF 

The material from Part E was added to a solution of acetyl chloride (2.36 g, 30.0 
mmol) in ethanol (30 mL) according to a modification of the method described in Part G 
of Example 10. The reaction was heated at reflux for six hours and then heated at 81 °C 
overnight. The crude product was purified by chromatography on a HORIZON HPFC 
system (eluting with a gradient of chloroform/CMA) followed by recrystallization from 
acetonitrile. The crystals were heated a second time in acetonitrile in the presence of 
activated charcoal, which was removed by hot filtration, and recrystallized to provide 



-147- 



wo 2006/107753 



PCTAJS2006/011953 



0.440 g of l,2-diethyl-2if-pyrazolo[3,4-c]quinolin-4-amine as an off-white crystalline 
solid, mp 234-236 °C. 

Anal. Calcd for C14H16N4: C, 69.97; H, 6.71; N, 23.31. Found: C, 69.93; H, 7.03; N, 
23.61. 

5 

Example 12 

2-Ethyl-l-(2-methanesulfonylethyl>2/f-pyrazolo[3,4-c]qiunolin-4-^^ 




Part A 

10 Diethyl oxalate (19.8 g, 135 mmol) and 4-methylthio-2-butanone (16 g, 135 mmol) 

were added to a solution of potassium rerZ-butoxide (13 g, 135 nunol) in ethanol (97 mL) 
according to the method described in Part A of Example 10, 
PartB 

Acetic acid (38 mL) and potassium acetate (20 g, 200 mmol) were sequentially 
15 added to the solution from Part A. The resulting suspension was cooled to 0 and 

ethylhydrazine oxalate (20.3 g, 135 mmol) was added with vigorous stirring over a period 
of ten minutes. The reaction was stirred for 15 minutes at 0 ^^C and for one hour at ambient 
temperature and then concentrated under reduced pressure. Saturated aqueous sodium 
carbonate was added to adjust the residue to pH 9, and water was added. The mixture was 
20 extracted with dichloromethane (2 x 100 mL), and the combined extracts were washed 
with brine (100 mL), dried over sodium sulfate, filtered, and concentrated under reduced 
pressure. The resulting dark oil was purified by colunGui chromatography on silica gel 
(eluting with 1:1 ethyl acetate/hexanes) to provide 8.8 g of ethyl l-ethyl-5-(2- 
methylsulfanylethyl)-lif-pyra2ole-3-carboxylate as an orange oil. 
25 PartC 

mCPBA (17.9 g, 72.6 mmol, -70% pure) was added in portions to a solution of 
ethyl l-ethyl-5-(2-methylsulfanylefliyl)-li/-pyrazole-3-carboxylate (8.8 g, 36 mmol) over a 
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period of 15 minutes. The reaction was then stirred at ambient temperature for 20 minutes 
and partitioned between chloroform (100 mL) and saturated aqueous sodium carbonate 
(100 mL). The organic layer was separated and washed with brine (100 mL), dried over 
sodium sulfate, filtered, and concentrated under reduced pressure. The crude product was 
purified by column chromatography on silica gel (eluting with ethyl acetate) to provide 4.6 
g of ethyl l-ethyl-5-(2-methanesulfonylethyl>lH-pyrazole-3-carboxylate as a white solid. 

PartD 

The method described in Part C of Example 10 was used to treat ethyl l-ethyI-5-(2- 
methanesulfonylethyl>li/-pyiazole-3-carboxylate (4.6 g, 17 mmol) with ammonium 
hydroxide (100 mL). The solid was isolated by filtration and washed with water to 
provide 3.0 g of l-ethyl-5-(2-methanesulfonylethyl)-l//-pyrazole-3-carboxamide as a 
white powder, which was mixed with material firom another run. 
PartE 

A modification of the method described in Part E of Examples 1-4 was used to 
treat l-ethyl-5-(2-methanesulfonylethyl)-lf/-pyrazole-3-carboxamide (3.46 g, 14.1 mmol) 
with phosphorous oxy chloride (10 mL). The reaction was heated for 2.5 hours. After the 
addition of ammonium hydroxide (35 mL of 28%) a precipitate formed. The mixture was 
stirred for 30 minutes, and the precipitate was isolated by filtration and washed with water 
to provide 3.1 g of l-ethyl-5-(2-methanesulfonylethyl>l//'-pyrazole-3-carbonitrile as a 

white powder. 
PartF 

A modification of the method described in Part F of Examples 1-4 was used to 
treat a solution of l-ethyl-5-(2-methanesulfonylethyl>l//-pyrazole-3-carbonitrile (3.1 g, 
14 mmol) in acetic acid (27 mL) with potassium acetate (2 g, 20 mmol) and bromine (2.2 
g, 14 mmol). The reaction was stirred for 20 minutes before the addition of aqueous 
sodium hydrogensulfite (1 mL). After the addition of saturated aqueous sodium carbonate, 
a precipitate formed, was isolated by filtration, and washed with water to provide 2.4 g of a 
2: 1 mixture of 4-bromo- 1 -ethyl-5-(2-methanesulfonylethyl>li/-pyrazole-3-carbonitrile 
and l-ethyl-5-(2-methanesulfonylethyl>li/-pyrazole-3-carbonitrile, which was used 
without purification. 
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PartG 



Triphenylphosphine (6.1 mg, 0.023 mmol) and palladium Ql) acetate (1.75 mg. 
0.0018 mmol) were added to a mixture of the material from Part F. 2-aminophenylboronic 
acid hydrochloride (2.03 g, 1 1 .8 mmol), 2 M aqueous sodium carbonate (23 mL), water (3 
mL) and «-propanol (14 mL) according to a modification of the method described in Part 
G of Examples 1-4. The work-up procedure was carried out by partitioning between 
dichloiomethane (100 mL) and saturated aqueous sodium carbonate (50 mL) and 
extractmg with dichloromethane (50 mL). Following the work-up procedure, the crude 
product mixture was triturated with ethyl acetate, and a white solid was removed by 
filtration. The filtrate was concentrated under reduced pressure and purified by column 
chromatography on silica gel (eluting with 90:10 dichloromethane/methanol) followed by 
recrystallization from acetonitrile. The crystals were isolated by filtration, washed with 
acetonitrile, and dried under vacuum for 20 hours at 60 "C to provide 0.05 g of 2-ethyl-l- 
(2.methanesulfonylethyl>2//-pyrazolo[3,4-clquinolin-4-amine as pale yellow nee mp 

220-222 -C. 

Anal. Calcd for C,5H,8N4OaS.0.25 H^O: C. 55.80; H. 5.77; N, 17.35. Found: C, 55.71; H, 
5.60; N, 17.41. 

Example 13 

2-Methyl-l-(2-methylpropyl>6.7,8,9-tetrahydro-2//-pyrazolo[3.4.clquinolm^^^ 

trifluoroacetate 




A solution of 2-methyH-(2-methylpropyl>2//.pyrazolo[3,4-c]quinolin-4-amine 
(0.6 g, 2 mmol). prepared as described in Example 3, in trifluoroacetic acid (10 mL) was 
treated with platinum aV) oxide (0.5 g) and shaken under hydrogen pressure (50 psi, 3.4 
10^ Pa) for 24 hours. The reaction mixture was diluted with chloroform (20 mL) and 
filtered through a layer of CELITE filter agent. The filtrate was concentrated under 
reduced pressure and dissolved in chloroform (50 mL). The solution was adjusted to pH 
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12 with the addition of ammonium hydroxide and stirred for 20 minutes. The organic 
layer was separated, dried over magnesiimi sulfate, filtered, and concentrated under 
reduced pressure. The resulting solid was recrystallized from acetonitrile to provide 0.3 g 
of 2-methyl- 1 -(2-methy lpropyl>6,7, 8,9-tetrahydro-2i/-pyrazolo[3 ,4-c]quinolin-4-amine 



5 trifluoroacetate as a white powder, mp 204-206 °C. 

Anal. Calcd for Ci5H22N4«0.76 CF3COOH: C, 57.51; H, 6.65; N, 16.24. Found: C, 57.1 1; 
H, 7.04; N, 16.23. 



A modification of the method described m Example 13 was used to reduce 1,2- 
dimethyl-2//-pyrazolo[3,4-c]quinolin-4-amine (1.0 g, 4.7 mmol), prepared as described in 
Example 5. During the work-up procedure, the residue from the filtrate was suspended in 
15 6 M hydrochloric acid and stirred for 30 minutes. The suspension was adjusted to pH 13 
with the addition of 50% sodium hydroxide. The resulting solid was isolated by filtration, 
washed with water, air-dried, and recrystallized from acetonitrile to provide 0.74 g of 1 ,2- 
dimethyl-6,7,8,9-tetrahydro-2/f-pyrazolo[3,4-c]quinolin-4-aniine as an off-white solid, mp 

258-259 °C. 

20 Anal. Calcd for Ci2H,6N4»0.1 H2O: C, 66.09; H, 7.49; N, 25.69. Found: C, 65.87; H, 7.52; 
N, 25.51. 



10 



Example 14 

l,2-Dimethyl-6,7,8,9-tetrahydro-2//-pyra2olo[3,4-c]quinolin-4-amine 




NH 
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Example 15 

2-Methyl-l-(2-methylpropyl>2i^pyrazolo[3,4-c][l,8]naphthyrid^ 




Part A 

tert'Butyl iV^(2-pyridyl)carbaniate is available from the literature procedure 
(Moraczewsld, A. L. et al, 1 Org. Chem,, 1998, 63, 7258) or can be prepared by the 
following method. Under a nitrogen atmosphere, sodium bis(trimethylsilyl)amide (225 
mL of a 1.0 M solution in tetrahydrofuran) was added over a period of 20 minutes to a 
solution of 2-aminopyridine (10.61 g, 108.0 mmol) in dry tetrahydrofuran (THF) (150 
mL). The solution was stirred for 1 5 minutes and then cooled to 0 **C. A solution of di- 
rerr-butyl dicarbonate (24.60 g, 1 12.7 mmol) in THF (50 mL) was added slowly, and the 
reaction was allowed to warm to ambient temperature slowly and stirred overnight. The 
THF was removed under reduced pressure, and the residue was partitioned between ethyl 
acetate (500 mL) and 0.1 M hydrochloric acid (250 mL). The organic layer was separated; 
washed sequentially with 0. 1 M hydrochloric acid (250 mL), water (250 mL), and brine 
(250 mL); dried over magnesium sulfate; filtered; and concentrated under reduced 
pressure. The crude product was purified by chromatography on a HORIZON HPFC 
system (651 cartridge, eluting with 80:20 hexanes/ethyl acetate to provide 17,43 g oitert- 
butyl iV-(2-pyridyl)carbamate as a white solid. 
PartB 

Under a nitrogen atmosphere, a solution of /er/-butyl A^(2-pyridyl)carbamate 
(15.71 g, 80.9 mmol) and iV,A^,A^',iV'-tetramethylethylenediamine (TMEDA, 25.3 g, 218 
mmol) m THF (400 mL) was cooled to -78 °C. w-Butyllithium (81 mL of a 2.5 M solution 
in hexanes) was added dropwise over a period of 20 minutes. The solution was stirred for 
ten minutes, and then the addition funnel was rinsed with additional THF (20 mL). The 
solution was warmed to -6 °C, stirred for two hours, and cooled again to -78 ^C. 
Triisopropyl borate (57.7 g, 307 mmol) was added over a period of ten minutes. The 
resulting solution was warmed to 0 °C and then poured into saturated aqueous ammonium 
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chloride (500 mL). A yellow solid formed and was stirred with diethyl ether (300 mL), 
isolated by filtration, washed with diethyl ether and water, and air-dried overnight to 
provide 2-re/-f-butoxycarbonylamino-3"pyridylboronic acid as a yellow solid. 
Parte 

5 A solution of 2-rer^butoxycarbonylaniino-3-pyridylboronic acid (7.2 g) and 

hydrogen chloride (4 M in ethanol) was heated at reflux for 20 minutes. Toluene (50 mL) 
was added, and the solvents were removed by distillation. The resulting oil was dissolved 
in water and adjusted to pH 8 with the addition of 2 M aqueous sodium carbonate. The ! 
resulting solution was concentrated under reduced pressure to a volume of 20 mL. 
10 PartD 

4-Bromo-l-methyl-5-(2-methylpropyl>ljiy-pyraz»le-3-carbonitrile (2.42 g, 10.0 
mmol), prepared as described in Example 3, solid sodium carbonate (1.6 g, 15 nunol), 1- 
propanol (25 mL), palladium (II) acetate (22 mg, 0. 1 nmiol), and triphenylphosphine (79 
mg, 0.3 mmol) were added to the solution from Part C, and the reaction was heated at 1 00 

15 ""C under a nitrogen atmosphere for 6.5 hours. Additional palladium (II) acetate (22 mg, 
0.1 mmol) and triphenylphosphine (79 mg, 0.3 mmol) were added, and the reaction was 
heated at 100 "^C overnight. The work-up procedure described in Part G of Examples 1-4 
was followed. The crude product was obtained as a semi-solid and was stirred with tert- 
butyl methyl ether to form a solid, which was isolated by filtration. The solid was purified 

20 by chromatography on a HORIZON HPFC system (40+M cartridge (eluting with 

acetone/methanol in a gradient from 99:1 to 85: 1). The resulting solid (450 mg) was 
triturated with hot acetonitrile (10 mL), cooled to 0 °C, isolated by filtration, and air-dried 
to provide 365 mg of 2-methyl-l-(2-methylpropyl>2//-pyrazolo[3,4"C][l,8]naphthyridm- 
4-amine as a white powder, mp >250 **C. MS (APCI) m/z 256 (M + H)^; Anal. Calcd for 

25 Ci4Hi7N5*0.4H2O: C, 64.05; H, 6.83; N, 26.68. Found: C, 64.04; H, 7.27; N, 26.70. 
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Example 16 

2-Ethy 1- 1 -(2-methy Ipropy l>-2i7-py razolo [3 ,4-cr] [ 1 , 8]naphthy ridin-4-amine 




Hydrochloric acid (15 mL of IM) was added to a solution of2-tert- 
5 butoxycarbonylamino-3-pyridylboronic acid (3.3 1 g, 13.9 mmol), prepared as described in 
Parts A and B of Example IS, in 1-propanol (15 mL), and the resulting mixture was heated 
at 80 for one hour and allowed to cool to ambient temperature. Solid sodium carbonate 
(2.69 g, 25.4 mmol) was added with stirring followed by a solution of 4-bromo-l-ethyl-5- 
(2-methylpropyl)-l//-pyrazole-3-carbonitrile (1.78 g, 6.95 mmol), prepared as described in 

10 Example 2, in 1-propanol (4 mL). Triphenylphosphine (109 mg, 0,42 mmol) was added, 
and the reaction was evacuated and backfilled with nitrogen three times and stirred for five 
minutes. A solution of palladium (II) acetate (3 1 mg, 0.14 mmol) in warm toluene (0.5 
mL) was added. The reaction was twice evacuated and backfilled with nitrogen and then 
heated at 100 °C overnight. An analysis by HPLC indicated the reaction was incomplete, 

1 5 and additional triphenylphosphine (109 mg, 0.42 mmol) and palladium (II) acetate (3 1 mg, 
0.14 mmol) were added. The reaction was twice evacuated and backfilled with nitrogen at 
heated at reflux for three days. The 1-propanol was removed imder reduced pressure, and 
the residue was dissolved in chloroform (100 mL). The resulting solution was washed 
with water, dried over magnesium sulfate, filtered, and concentrated under reduced 

20 pressure. The crude product was purified by chromatography on a HORIZON HPFC 

system as described in Example 15. The resulting solid (200 mg) was recrystallized fi:om 
acetonitrile (20 mL) after hot filtration, isolated by filtration, washed with cold 
acetonitrile, and dried overnight in a vacuum oven at 60 °C to provide 0.17 g of 2-ethyl-l- 
(2-methylpropyl)-2i/-pyrazolo[3,4-c][l,8]naphthyridin-4-amine as off-white needles, mp 

25 273-276 °C. 

Anal. Calcd for C15H19N5: C, 66.89; H, 7.11; N, 26.00. Found: C, 66.77; H, 6.94; N, 
26.34. 
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A modification of the method described in Example 16 was used to treat l-tert- 
butoxycarbonylamino-3-pyridylboronic acid (1 1.33 mmol) in 1-propanol (10 mL) with 
hydrochloric acid (12 mL of 1 M) followed by sodium carbonate (1.99 g, 18.8 mmol), 4- 
bromo-5-(2-methylpropyl)-l-propyH//-pyrazole-3-carbonitrile (1.53 g, 5.66 mmol, 
prepared as described in Example 1) in 1-propanol (5 mL), triphenylphosphine (44.5 mg, 
0.17 mmol), and palladiimi (II) acetate (13 mg, 0.057 mmol) in toluene (0.25 mL). The 
reaction was complete after it was heated overnight. Following the work-up procedure and 
purification, 0.18 g of l-(2-methylpropyl}-2-propyl-2if-pyrazolo[3,4-c][l,8]naphthyridin- 
4-amine was obtained as off-white needles, mp 257-260 ^C, 

Anal. Calcd for C16H21N5: C, 67.82; H, 7.47; N, 24.71. Found: C, 67.77; H, 7.59; N, 
24.52. 

Example 18 

2-Butyl-l-(2-methylpropyl)-2//-pyrazolo[3,4-c][l,8]naphthyridin-4-amine 



A modification of the method described in Example 16 was used to treat 2-tert- 
butoxycarbonylamino-3-pyridylboronic acid (2.98 g, 12.5 namol) in 1-propanol (15 mL) 
with hydrochloric acid (15 mL of 1 M) followed by sodium carbonate (2.66 g, 25.1 mmol), 
4-bromo-l-butyl-5-(2-methylpropyl)-l//-pyrazole-3-carbonitrile (1.91 g, 6.72 mmol, 
prepared as described in Example 4) in 1-propanol (4 mL), triphenylphosphine (105 mg, 
0.400 mmol), and palladium (II) acetate (30 mg, 0.13 mmol). The reaction was complete 
after it was heated over two nights, and no additional reagents were added. Following the 
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work-up procedure and purification, the crude soUd was purified by chromatography on a 
HORIZON HPFC system (eluting with chloroform/CMA in a gradient firom 100:0 to 75:25 
to provide 0.48 g of a light yellow solid, which was recrystallized and isolated as described 
in Example 16 to provide 0.29 g of 2-butyl-l-(2-methylpropyl>2//-py^azolo[3,4- 
c][l,8]naphthyridin•4-amine as off-white needles, mp 219-222 °C, 
Anal. Calcd for CnHaaNs: C, 66.86; H, 7.80; N, 23.55. Found: C, 68.56; H, 8.05; N, 

23.88. 

Example 19 

l-(4-Chlorobutyl>2-ethyl-2//-pyrazolo[3,4-c]quinolin-4-amine 

NH. 

N 




Part A 

Under a nitrogen atmosphere, a mixture sodium fer/-butoxide (39.0 g, 0.406 mol) 
and ethanol (135 mL) was stirred for 30 minutes; most of the solid was dissolved. A 
solution of diethyl oxalate (25.6 mL. 0.189 mol) and 6-chloro-2-hexanone (25.6 mL. 0.189 
mol) in ethanol (20 mL) was added over a period of 20 minutes. The reaction was stirred 
at ambient temperature for one hour, and potassium acetate (28.0 g, 283 mmol) and acetic 
acid (95 mL of 2 M) were sequentially added. The reaction was cooled to 0 "C, and 
ethylhydrazine oxalate (3 1 .0 g, 208 mmol) was added in one portion. The reaction was 
allowed to warm to ambient temperature, stirred for two hours, and then concentrated 
under reduced pressure. Water was added, and the resulting solution was adjusted to pH 
1 1 witii the addition of 2 M aqueous sodium carbonate. The mixtiire was extracted with 
chloroform; the combined extracts were dried over sodium sulfate, filtered, and 
concentrated under reduced pressure to provide etiiyl 5-(4-chlorobutyl>l-etiiyl-liy- 
pyrazole-3-carboxylate as a yeUow oil that was used without purification. 
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PartB 

Potassium acetate (92.6 g, 943 mmol), sodiiun iodide (7.0 g, 47 ramol), and N,N- 
dimethylformamide (DMF) (943 mL) were added to the material from Part A, and the 
reaction was heated at 90 °C for four hours under a nitrogen atmosphere and allowed to 
5 cool to ambient temperature. Water was added, and the resulting mixture was extracted 
with dietliyl ether. The combined extracts were washed with water (3 x), dried over 
magnesium sulfate, filtered, and concentrated xmder reduced pressure to provide ethyl 5- 
(4-acetoxybutyl>l-ethyH//-pyrazoIe-3-carboxylate, which was used without purification. 
Parte 

10 A solution of the material from Part B in methanol (150 mL) was treated with 

ammonium hydroxide (150 mL) according to a modification of the method described in 
Part D of Examples 1-4. The reaction was heated overnight at 125 °C and allowed to cool 
to ambient temperature. The methanol and some water were removed under reduced 
pressure, and the remaining solution was extracted with chloroform. The combined 

15 extracts were dried over sodium sulfate, filtered, and concentrated under reduced pressure 
to provide 18.0 g of l-ethyl-5-(4-hydroxybutyl)-li/-pyrazole-3-carboxamide as a dark oil 
that was used without purification. 
PartD 

A modification of the method described in Part E of Examples 1 -4 was used to 
20 treat l-ethyl-5-(4-hydroxybutyl)-l//-pyrazole-3-carboxamide (18.2 g, 86.1 mmol) with 

phosphorous oxychloride (60 mL). The reaction was heated for three hours before cooling 
to 0 and pouring into ice water. The mixture was adjusted to pH 12 with the addition of 
2 N aqueous sodium carbonate and extracted with chloroform. The combined extracts 
were passed through a layer of silica gel (eluting first with chloroform and then with 1 : 1 
25 hexane/ethyl acetate to provide 10.8 g of 5-(4-chlorobutyl)-l-ethyl-l/f-pyrazole-3- 
carbonitrile as a dark oil. 
PartE 

5-(4-Chlorobutyl)-l-ethyl-l//-pyrazole-3-carbonitrile (10.8 g, 51.0 mmol) was 
treated with potassium acetate (10.0 g, 102 mmol) and bromine (2.9 mL, 56 mmol) in 
30 acetic acid (1 02 mL), and the reaction was stirred overnight at ambient temperature. The 
acetic acid was removed under reduced pressure, and the residue was partitioned between 
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water and chloroform. The mixture was adjusted to pH 1 0 with the addition of 2 N 
aqueous sodium carbonate. The aqueous layer was extracted with chloroform, and the 
combined organic layers were dried over sodium sulfate, filtered, and concentrated under 
reduced pressure. The resulting yellow oil was purified by chromatography on a 
5 HORIZON HPFC system (eluting with hexanes/ethyl acetate in a gradient fi:om 95:5 to 
50:50) to provide 4-bromo-5-(4-chlorobutyl)-l-ethyl--li¥-pyrazole-3"Carbomtrile. 
PartF 

2-Aminophenylboronic acid hydrochloride (1.88 g, 10.8 mmol), potassium 
phosphate (6.9 g, 32 nunol), tris(dibenzylideneacetone)dipaIladium(0) chloroform adduct 

10 (1 86 mg, 0,18 mmol), and bis[(2-diphenylphosphino)phenyl]ether (116 mg, 0.217 mmol) 
were added to a solution of 4-bromo-5-(4-chlorobutyl)-l-ethyH/ir-pyrazole-3-carbonitrile 
(2.1 g, 7.2 mmol) in toluene (45 mL). Nitrogen was bubbled through the reaction mixture, 
and then the reaction was heated at 1 10 for 48 hours. The mixture was filtered through 
a layer of silica gel (eluting with 3:2 chloroform/methanol). The filtrate was concentrated 

15 under reduced pressure and dissolved in ethanol (36 mL). Hydrogen chloride (5.4 mL of a 
4 M solution in ethanol) was added to the resulting solution, and the reaction was heated at 
reflux for two hours and allowed to cool to ambient temperature. The solvent was 
removed under reduced pressure, and the residue was adjusted to pH 11 with the addition 
of 2 M aqueous sodium carbonate. The mixture was diluted with brine and extracted with 

20 chloroform. The combined extracts were dried over sodium sulfate, filtered, and 

concentrated imder reduced pressure. The crude product was purified by chromatography 
on a HORIZON HPFC system (40+M cartridge, eluting with chloroform/CMA in a 
gradient fi:om 100:0 to 70:30). The resulting dark semi-solid was recrystallized fi:om 
acetonitrile to provide 175 mg of l-(4-chlorobutyl)-2-ethyl-2i/-pyrazoIo[3,4-c]quinolin-4- 

25 amine as a tan solid. 

Anal. Calcd for C16H19CIN4: C, 63.47; H, 6.32; N, 18.50. Found: C, 63.80; H, 6.58; N, 
18.38. 
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Example 20 

7V-[4-(4-Amino-2-ethyI-2H-pyrazolo[3,4-c]qmnolin-l-yl)buty 



Methanesulfonamide (1.14 g, 12.0 mmol) was added to a suspension of sodiiun 
hydride (60% dispersion in mineral oil, 480 mg, 12.0 nmiol) in DMF (5 mL); the reaction 
was stirred for five minutes. l-(4-Chlorobutyl)-2-ethyl-2//-pyrazolo[3,4-c]quinolin-4- 
amine (0.70 g, 2.4 mmol, prepared as described in Example 19) in DMF (2 mL) and 
sodium iodide (90 mg, 0.6 mmol) were sequentially added. The reaction was heated at 80 
°C for one hour and 90 for three hours, allowed to cool to ambient temperature, and 
poured into ice water (70 mL). A precipitate was removed by filtration, and the filtrate 
was washed with diethyl ether. A precipitate formed in the aqueous layer over a period of 
24 hours and was isolated by filtration and washed with water to provide 200 mg of iV-[4- 
(4-aniino-2-ethyl-2/f-pyrazolo[3,4-c]quinolin-l-yl)bulyl]methanesulfonamid^ as tan 
crystals, mp 192-194 °C. 



MS (APCI) m/z 362 (M + H)""; 

Anal. Calcd for C17H23N5O2S: C, 56.49; H, 6.41; N, 19.37. Found: C, 56.40; H, 6.56; N, 



Part A 

Potassium acetate (1.69 g, 17.2 mmol), sodium iodide (255 mg, 1.7 mmol), and 
DMF (17 mL) were added to 4-bromo-5-(4-chlorobutyl)-l-ethyl-l/f-pyrazole-3- 




19.24. 



Example 21 

4-(4-Amino-2-ethyl-2//-pyra2olo[3,4-c]quinolin-l-yl)butan-l-ol 

NH2 
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carbonitrile (1,0 g, 3.4 mmol, prepared as described in Parts A-E of Example 19), and the 
reaction was heated at 100 for two hours under a nitrogen atmosphere and allowed to 
cool to ambient temperature. Water was added, and the resulting mixture was extracted 
with diethyl ether. The combined extracts were washed with brine, dried over magnesium 
5 sulfate, filtered, and concentrated under reduced pressure. The crude product was purified 
by chromatography on a HORIZON HPFC system (40+M cartridge, eluting with 
hexanes/ethyl acetate in a gradient from 90:10 to 60:40) to provide 0.86 g of 4-(4-bromo- 
5-cyano-2-ethyl-2i/-pyrazol-3-yl)butyl acetate. 
Parts 

10 Triphenylphosphine (21 mg, 0.082 mmol), 2-aminophenylboronic acid 

hydrochloride (710 mg, 4.1 mmol), 2 M aqueous sodium carbonate (4.1 mL), w-propanol 
(4.8 mL), and water (1 mL) were added to 4-(4-bromo-5-cyano-2-ethyl-2//-pyrazol-3- 
yl)butyl acetate (0.86 mg, 2.7 mmol), and the flask was evacuated and backfilled with 
nitrogen five times before the addition of palladixmi (II) acetate (6.0 g, 0,027 mmol). The 

1 5 reaction was evacuated and backfilled with nitrogen three more times and then heated 
overnight at 100 °C. An analysis by HPLC indicated that the reaction was incomplete. 
Additional triphenylphosphine (10 mg, 0.038 mmol), 2-aminophenylboronic acid 
hydrochloride (300 mg, 1 .73 mmol), solid sodium carbonate (500 mg), and palladiiun (II) 
acetate (3.0 g, 0.013 mmol) were added at ambient temperature, and the reaction was 

20 heated at reflux for three hours and allowed to cool to ambient temperature. The reaction 
was diluted with brine and extracted with chloroform. The combined extracts were dried 
over sodium sulfate, filtered, and concentrated under reduced pressure. Methanol (10 mL) 
and sodium methoxide (2.2 mL of a 47% solution in methanol) were added to the resulting 
dark oil. The reaction was heated at reflux for three hours, allowed to cool to ambient 

25 temperature, and concentrated under reduced pressure. The residue was diluted with water 
and extracted with chlorofonn. The combined extracts were dried over sodium sulfate, 
filtered, and concentrated under reduced pressure. The crude product was purified by 
chromatography on a HORIZON HPFC system (40+M cartridge, eluting with 
chloroform/CMA in a gradient from 100:0 to 75:25) to provide an oil. The oil was 

30 crystallized firom acetonitrile and recrystallized from acetonitrile to provide 250 mg of 4- 
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(4-amino-2-ethyl-2i/-pyrazolo[334-c]qiiinolin-l-yl)butan-l-ol as gold-colored crystals, mp 
159-160 *^C. 

MS (APCI) ?n/z 285 (M + Kf; 

Anal. Calcd for C16H20N4O: C, 67.58; H, 7.09; N, 19.70. Found: C, 67.32; H, 7.41; N, 
5 19.80. 

Example 22 

2-[4"(4-Amino-2-ethyl-2//-pyrazolo[3,4-c]quinolm-l -yl)butyl]isoindole-l ,3-dione 




10 Part A 

Potassium phthalimide (954 mg, 5.15 mmol), sodium iodide (130 mg, 0.86 mmol), 
and DMF (5 mL) were added to 4-bromo-5-(4-chlorobutyl)-l-ethyHi/-pyrazole-3- 
carbonitrile (1 .0 g, 3.4 mmol, prepared as described in Parts A-E of Example 19), and the 
reaction was heated at 1 00 °C for 45 minutes under a nitrogen atmosphere and allowed to 

1 5 cool to ambient temperature. Water (50 mL) was added, and the resulting mixture was 
stirred at 0 ^C. A precipitate formed, was isolated by filtration, and was dissolved in 
chloroform. The resulting solution was dried over sodium sulfate, filtered, and 
concentrated under reduced pressure. An analysis by nuclear resonance spectroscopy 
(NMR) indicated that starting material was present. The solid was treated with potassium 

20 phthalhnide (1 .27 g, 6.88 mmol), sodium iodide (130 mg, 0.86 mmol), and DMF (5 mL) 
and heated at 90 for three hours. Water (50 mL) was added, and the resulting solid was 
isolated by filtration to provide 0.97 g of 4-bromo-l-ethyl-5-(4-phthalimidobutyl)-liir- 
pyrazole-3-carbonitrile as a gray, crystalline solid. 



-161- 



wo 2006/107753 



PCTAJS2006/011953 



PartB 



4-Bromo-l-e%l-5-(4-phthalimidobutyl>l//-pyra2ole-3-carbonitrile (0.97 g, 2.4 
mmol) was treated with 2-aininophenylboronic acid hydrochloride (839 mg, 4.84 mmol), 
potassium phosphate (2.56 g, 12.1 mmol), tris(dibenzylideneacetone)dipalladium(0) 
chloroform adduct (124 mg, 0.12 mmol), and bis[(2-diphenylphosphino)phenyl]ether (75 
mg, 0.14 mmol) according to the method described in Part F of Example 19. The reaction 
was heated for 24 hours. Following the purification and recrystallization, 0. 1 57 g of 2-[4- 
(4-amino-2-ethyl-2//-pyrazolo[3,4-c]quinolin-l-yI)butyl]isoindole-l ,3-dione was obtained 
as brown crystals, mp 216-217 ^C. 

Anal. Calcd for C24H23N5O2: C, 69.72; H, 5.61; N, 16.94. Found: C, 69.47; H, 5.89; N, 
16.94. 

Example 23 

1 -(2-Aminoethy l)-2-ethyl-2//-pyrazolo[3 ,4-c]quinolin-4-amine dihy drochloride 

NH, 



4-Phthalimido-2-butanone was obtained from the literature procedure, Eriks et al, 
J, Med Chem., 1992, 35, 3239-3246. Sodium rer/-butoxide (20,75 g, 0.216 mol) was 



added over a period of 12 minutes to ethanol (160 mL) under a nitrogen atmosphere. 
When all solids had dissolved, diethyl oxalate (31.55 g, 0.216 mol) and a suspension of 4- 
phthalimido-2-butanone (46.9 g, 0.216 mol) were sequentially added. The reaction was 
stirred at ambient temperature for 2.5 hours. A precipitate was present and was isolated by 
filtration to provide 37.4 g of ethyl 2,4-dioxo-6-phthalimidohexanoate, sodium salt as a 
light orange solid. 
PartB 

A modification of the method described in Part A of Example 1 1 was followed. A 
solution of ethyl 2,4-dioxo-6-phthalimidohexanoate, sodium salt (37.64 g, 0.1 10 mol) in 
glacial acetic acid (160 L) was cooled to 10 °C before the addition of ethylhydrazine 




NH2 



Part A 
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oxalate (1 6.52 g, 0. 1 10 mol). During the addition, the reaction temperature was 
maintained between 9 and 1 1 ^'C. The reaction was complete in two hours. The crude 
product, a reddish-orange oil, was treated with diethyl ether (150 mL) to form a solid, 
which was isolated by filtration to provide 26.5 g of ethyl l-ethyl-5-(2-phthalimidoethyl> 
5 lii-pyra2ole-3-carboxylate as a tan solid. 
Parte 

A solution of ethyl l-ethyl-5-(2-phthaiimidoethyl)-l//-pyrazole-3-carboxylate (10.0 
g, 29.3 nwnol) in hydrochloric acid (20 mL of 1 M) and acetic acid (60 mL) was heated at 
105 X for 14.5 hours. An analysis by HPLC indicated the presence of starting material; 

1 0 the reaction was heated at 11 5 °C for three hours and cooled to ambient temperature. The 
reaction was poured into ice water (200 mL). A precipitate formed and was isolated by 
filtration, washed with water, and dried in the filter funnel for 1.5 hours to provide 7,64 g 
of white solid. Toluene (40 mL) and thionyl chloride (20 mL) were added to the white 
solid, and the mixture was heated at 1 1 5 °C for 40 minutes, cooled to ambient temperature, 

1 5 and concentrated under reduced pressure. Toluene was added and removed under reduced 
pressure. Dichloromethane (60 mL) was added to the residue, and the resulting solution 
was cooled to 0 ""C. Concentrated ammonium hydroxide (20 mL) was added, a precipitate 
formed, and the reaction was stirred for five minutes. The mixture was concentrated vmder 
reduced pressure, and the resulting solid was washed with water twice and dried on the 

20 filter funnel. The solid was combined with material fi-om another run and recrystallized 
firom ethanol (45 mL/g) to provide 8.5 g of l-ethyl-5-(2-phthalimidoetiiyl>l//-pyrazole-3- 
carboxamide. 
PartD 

A solution of l-ethyl-5-(2"phthaIimidoethyl)-l//-pyrazole-3-carboxamide (8.5 g, 
25 27.2 mmol) and thionyl chloride (20 mL) in toluene (40 mL) was heated at reflux for five 
hours, allowed to cool to ambient temperature, and concentrated under reduced pressure. 
The residue was dissolved in chloroform and made basic with the addition of 2 M sodium 
carbonate. The aqueous layer was separated at extracted with chloroform (4 x), and the 
combined organic firactions were washed with brine. The brine was extracted with 
30 chloroform (4 x). The combined organic fi-actions were dried over magnesium sulfate, 

filtered, and concentrated under reduced pressure. The crude product (8.08 g) was purified 
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by chromatography on a HORIZON HPFC system (651 cartridge, eluting with 
chloroform/CMA in a gradient from 100:0 to 80:20) to provide 7.73 g of l-ethyi-5-(2- 
phthalimidoethyl)-lif-pyrazole-3-carbonitrile as a white solid. 
PartE 

Potassium acetate (3.9 g, 39.5 mmol) was added to a solution of l-ethyI-5-(2- 
phthalimidoethyl)-l^/-pyra2ole-3-carbonitrile (7.73 g, 26.3 mmol) in acetic acid (37.5 mL) 
and dichloromethane (75 mL). Bromine (5.88 g, 36.8 mmol) was added, and the reaction 
was stirred for 14 hours. A precipitate was present. Saturated aqueous sodium 
hydrogensulfite was added, and the dichloromethane was removed under reduced pressure. 
Water (500 mL) was added with stirring, and the resulting solid was isolated by filtration, 
washed with water, and dried on the filter fimnel to provide 4-bromo-l-ethyl-5-(2- 
phthalimidoethyl)- 1 //-pyrazole-3-carbonitrile. 
PartF 

Hydrazine hydrate (4.26 g, 85.1 mmol) was added to a solution of 4-bromo-l- 
ethyl-5-(2-phthalimidoethyl)-l//-pyrazole-3-carbonitrile (6.35 g, 17.0 mmol) in ethanol, 
and the solution was heated at reflux for one hour and cooled to ambient temperature. A 
precipitate formed and was isolated by filtration and washed with cold ethanol. The 
filtrate was concentrated under reduced pressure, and the resulting white solid was twice 
treated with toluene and concentrated under reduced pressure. The combined solids were 
dissolved in l-methyl-2-pyrrolidinone (NMP) (30 mL), and di-rer/-butyl dicarbonate (4.37 
g, 20.0 mmol) was added. The reaction was stirred overnight, and additional di-^er^butyl 
dicarbonate (0.50 g, 2.3 mmol) was added. The reaction was stirred for 25 minutes and 
cooled to 0 ^C. Water (350 mL) was added to form a precipitate, and the mixture was 
stirred for 30 minutes. The solid was isolated by filtration, washed with water, and 
purified by chromatography on a HORIZON HPFC system (651 cartridge, eluting wih 
hexanes/ethyl acetate in a gradient fix)m 60:40 to 40:60) to provide 5.73 g of [2-(4-bromo- 
5-cyano-2-ethyl-2//-pyrazol-3-yl)ethyl]rer^-butyI carbamate as a white solid. 
PartG 

2-[(2,2-Dimethylpropanoyl)amino]phenylboronic acid (also known as 2- 
pivaloylaminobenzene)boronic acid) was prepared using the literature procedure of Rocca, 
P. et al. Tetrahedron, 1993, 49, 49-64. The method described in Part G of Examples 1-4 
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was used to couple [2-(4-bromo-5-cyano-2-ethyl-2//-pyra2Dl-3-yl)ethyl]rer/-butyl 
carbamate (5,50 g, 16.0 nunol) and (2-pivaloylaminobenzene)boronic acid (5.3 g, 24 
mmol) in the presence of palladium (II) acetate (72 mg, 0.32 nmiol), triphenylphosphine 
(252 mg, 0.96 mmol), and 2 M aqueous sodium carbonate (12 mL). After the reaction was 
5 heated for nine hours, additional palladium (II) acetate (72 mg, 0.32 mmol), 
triphenylphosphine (252 mg, 0.96 mmol), and 2-[(2,2- 

dimethylpropanoyl)amino]phenylboronic acid (1.8 g, 8.1 mmol) were added, and the 
reaction was heated for an additional 1 5 hours. The crude product was purified by 
chromatography on a HORIZON HPFC system (651 cartridge, eluting with hexanes/ethyl 
10 acetate m a gradient from 70:30 to 35:65) to provide 4,35 g oftert-hntyl 2-(3-cyano-4-{2- 
[(2,2-dimethy lpropanoyl)amino]phenyl}- 1 -ethyl- 1 /f-pyrazol-5-yl)ethylcarbamate 
containing small amounts of [2-(4-bromo-5-cyano-2-ethyl-2//-pyrazol-3-yI)ethyl]/e/*^butyl 
carbamate and [2-(5-cyano-2-ethy^2^/-pyrazol-3-yl)ethyl]/er^butyl carbamate. 
PartH 

15 A solution of the material from Part G in ethanol (50 mL) was treated with sodium 

ferr-butoxide (2 nmiol) and heated at 100 °C imder a nitrogen atmosphere for 3.5 hours. 
The reaction was allowed to cool to ambient temperature, and the ethanol was removed 
under reduced pressure. The residue was partitioned between chloroform and brine. The 
aqueous layer was separated and extracted with chloroform (4 x). The combined organic 

20 fractions were dried over magnesium sulfate, filtered, and concentrated under reduced 
pressure. The crude product was purified by chromatography on a HORIZON HPFC 
system (40+M cartridge, elutmg with chloroform/CMA in a gradient from 95:5 to 60:40) 
to provide 1.71 g of 2-(4-amino-2-ethyl-2i/-pyrazolo[3,4-c]quinolin-l-yl)ethyl tert-hutyl 
carbamate as a white solid containing a small amount of hexane. 

25 Parti 

Hydrogen chloride (5 mL of a 4 M solution in ethanol) was added to a suspension 
of 2-(4-amino-2-ethyl-2/^-pyrazolo[3,4-c:]quinolin-l-yl)ethyl/er^butyl carbamate (1.71 g) 
in ethanol (10 mL), and the reaction was heated at reflux for one hour and cooled to 
ambient temperature. A precipitate formed, and the reaction mixture was cooled to 0 °C. 
30 The solid was isolated by filtration and washed with diethyl ether to provide 1 .521 g of 1- 
(2-aminoethyl)-2-ethyl-2//-pyrazolo[3,4-c]quinolin-4-aminedihydrochloride. 
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Examples 23-33 

A reagent (0.1 1 mmol, 1.1 equivalents) from the table below was added to a test 
tube containing 1 -(2-aniinoethyl)-2-ethyl-2i?-pyrazolo[3,4-c]quinolin-4-amine 
5 dihydrochloride (32 mg, 0.10 mmol) and //.//-diisopropylethy lamine (0.068 mL, 0.4 
mmol) in chloroform (1 mL). The test tubes were capped, shaken for four hours at 
ambient temperature, and allowed to stand overnight. Two drops of water were added to 
each test tube, and the solvent was removed by vacuum centrifugation. 

The compounds were purified by preparative high-performance liquid 

10 chromatography (prep HPLC) using a Waters FractionLynx automated purification system. 
The prep HPLC fractions were analyzed using a Micromass LC/TOF-MS, and the 
appropriate fractions were combined and centrifiage evaporated to provide the 
trifluoroacetate salt of the desired compound. Column: Zorbax BonusRP, 21 .2 x 50 
millimeters (mm), 5 micron particle size; non-linear gradient elution firom 5 to 95% B 

15 where A is 0.05% trifluoroacetic acid/water and B is 0.05% trifluoroacetic 

acid/acetonitrile; fiaction collection by mass-selective triggering. The table below shows 
the reagent added to each test tube, the structure of the resulting compound, and the 
observed accurate mass for the isolated trifluoroacetate salt 

20 Examples 23-33 



{ 


N-R 

H ^ 


Example 


Reagent 


R 


Measured Mass (M+H) 


23 


none 




256.1570 


24 


Cyclopropanecarbonyl 
chloride 


t 


324.1846 



-166- 



wo 2006/107753 



PCTAJS2006/011953 



25 


Benzoyl chloride 




360.1835 


26 


Nicotinoyl chloride 
hydrochloride 




361.1784 


27 


Isopropylsulfonyl 

chloride 


° CH3 


362.1665 


28 


Dimethylsulfamoyl 
chloride 


0 CH, 


363.1611 


29 


Benzenesulfonyl 
chloride 




396.1493 


30 


Isopropyl isocyanate 


0 

i! CH, 

H \ 
CH3 


341.2103 • 


31 


Phenyl isocyanate 




375.1952 


32 


3-Pyridyl isothiocyanate 




392.1692 


33 


iViiV-Dimethylcarbamoyl 
chloride 


/N-CH. 
H3C ^ 


327.1965 
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Example 34 

l,2-Dimethyl-2iy-pyrazolo[3,4-c]quinolm-4-amine 

NH. 

N 




Triphenylphosphine (0.10 g, 0.45 mmol), 2-aminophenylboronic acid 
hydrochloride (3.89 g, 22.0 mmol), and 4-bromo-l,5-dimethyl-m-pyrazole-3-carbomtrile 
(prepared as described in Parts A-C of Example 5, 3.00 g, 15.0 mmol) were placed in a 
flask. After l-propanol was added (22 mL), the flask was placed under vacuum and back- 
filled with nitrogen three times. Palladium (II) acetate (30 mg, 0.15 mmol) was added, 
followed by aqueous sodium carbonate (22.5 mL of 2 M) and water (4.4 mL). The 
reaction was heated overnight under a nitrogen atmosphere at 100 °C. Additional 2- 
aimnophenylboronic acid hydrochloride (1.0 g), palladium (II) acetate (approximately 10 
mg), aqueous sodium carbonate (10 mL of 2 M), and water (5 mL) were added. The 
reaction was heated at 100 for 8 hours, then was allowed to cool to ambient 
temperature. The reaction mixture was partioned between dichloromethane and water. 
The organic layer was concentrated under reduced pressure and the crude product was 
purified by chromatography on a HORIZON HPFC system (silica gel, gradient elution 
with 0-30% CMA in chloroform). The appropriate fractions were combined and 
concentrated under reduced pressure. The residue was dissolved in dichloromethane and 
concentrated under reduced pressure, which resulted in the formation of a sohd. Hexanes 
were added to the solid, which was isolated by filtration and crystallized firom acetonitrile 
to yield 0.637 g of l,2-dimethyl-2//-pyrazolo[3,4-c]quinolin-4-amine as white needles, mp 

>250 °C. 

'H NMR (500 MHz. DMSO-de) 8 7.99 (d, 7= 7.8 Hz, IH), 7.49 (d, 7= 8.1 Hz, IH), 7.32 
(t, y= 7.2 Hz, IH), 7.18 (t, y = 7.6 Hz, IH), 6.60 (br s, 2H), 4.07 (s, 3H), 2.80 (s, 3H); 
MS (APCI) m/z 213 (M + H)""; 

Anal, calcd for C,2H,2N4*0.19 HjO: C, 66.83; H, 5.79; N, 25.98. Found: C, 66.47; H, 
5.64; N, 26.02. 
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Example 35 

2-Ethyl-l-methyl-2/f-pyrazolo[3,4-c]quinolin-4-amine 




Part A 

Ethylhydrazine oxalate (23.7 g, 158 mmol) was added slowly to an 11 solution 
of ethyl acetopyruvate (50.0 g, 316 nunol) in ethanol so that the internal temperature did 
not exceed 14 °C, The reaction was allowed to warm to ambient temperature and was 
stirred overnight. The reaction was concentrated under reduced pressure and 2 M sodium 
carbonate was added to adjust the mixture to pH 9. The mixture was transferred to a 
separatory funnel. The aqueous phase was extracted with methyl tert-h\xtyl ether (3 x 600 
mL). The organic layers were combined, dried over magnesium sulfate, filtered, and 
concentrated under reduced pressure to yield 28.94 g of ethyl l-ethyl-5-methyH/f- 
pyrazole-3-carboxylate as an orange oil that was used without purification in the next 
reaction. 
Parts 

A mixture of the material prepared in Part A (28.94 g) and concentrated 
ammonium hydroxide (275 mL) was heated at 125 °C for 2 days in a pressure vessel. A 
precipitate formed and was isolated by filtration but was found to contain a mixture of 
material. The filtrate was stirred at 0 ""C for 30 minutes and a white solid formed. The 
solid was isolated, washed with water, and dried to yield 10.22 g of l-ethy^5-methyl-li/- 
pyrazole-3-carboxamide as a white solid. 
Parte 

l-Ethyl-5-methyl-l/f-pyra2ole-3-carboxamide (10.2 g, 66.7 mmol) was treated 
with phosphorus oxychloride (41 mL) according to the method described in Part C of 
Example 8. The crude product was purified by chromatography on a HORIZON HPFC 
system (silica gel, gradient elution with 1-21% ethyl acetate/hexanes followed by 2-25% 
CMA in chloroform). The appropriate firactions were combined and concentrated under 
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reduced pressxire to yield 8.17 g of l-ethyl-5-methyl-li/-pyrazole-3-carbonitrile as clear 

colorless crystals. 

PartD 

l-Ethyl-5-methyl-l//-pyra2ole-3-carbonitrile (2.98 g, 22.0 mmol) was treated with 
5 potassium acetate (4.93 g, 31.0 mmol) and bromine (3.87 g, 24.0 mmol) in glacial acetic 
acid (43 mL) according to the general method described in Part F of Examples 1-4, 
Methyl tert-hutyl ether was used instead of dichloromethane in the extraction during the 
worlc-up. The organic layers were combined and concentrated imder reduced pressure to 
yield 4-bromo-l-ethyl-5-methyHjH-pyrazole-3-carbonitrile as a white solid. 
10 Anal, calcd for C7H8BrN3: C, 39.28; H, 3.77; N, 19.63. Found: C, 39.30; H, 3.60; N, 
19.77. 
PartE 

4-Bromo- 1 -ethy 1-5 -methyl- l//-pyrazole-3-carbonitrile (3.00 g, 14.0 nunol) was 
treated with triphenylphosphine (0.10 g, 0.42 mmol), 2-aminophenylboronic acid 

15 hydrochloride (3,64 g, 21.0 mmol), 1-propanol (22 mL), palladium (II) acetate (30 mg, 
0.14 nmiol), 2 M aqueous sodium carbonate (22;5 mL, 45 mmol), and water (4.4 mL) 
according to the general procedure described in Example 34. The reaction time was 
approximately 1 8 hours and no additional reagents were added. The crude product 
mixture was used in the next step without purification. 

20 PartF 

A solution of ethanolic HCl, generated from the addition of acetyl chloride (1 .65 g, 
21 .0 mmol) to ethanol (21 mL), was added to the material firom Part E according to a 
modification of the method described in Part G of Example 10. The reaction was heated at 
reflux and then heated at 81 °C overnight. The reaction mixture was allowed to cool to 

25 ambient temperature and a white solid was isolated by filtration and stirred in 2 M aqueous 
sodium carbonate. The mixture was transferred to a separatory funnel where it was 
extracted with chloroform twice. The organic layers were combined, dried over 
magnesium sulfate, filtered, and concentrated under reduced pressure. The resulting light 
brown sohd was recrystallized fi'om acetonitrile and isolated to yield 0.564 g of 2-ethyl-l- 

30 methyl-2i/-pyrazolo[3,4-c]quinolin-4-amine as an off white powder, mp 217.0 - 218.0 
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'H NMR (300 MHz. DMSO-dfi) 5 8.01 (dd, 7= 7.8, 1.2 Hz, IH), 7.51 (dd, J= 8.1, 1.1 Hz. 
IH), 7.34 (td, J= 7.6, 1.5 Hz, IH), 7.21 (td, J= 7.5, 1.3 Hz, IH), 6.65 (br s, 2H), 4.43 (q, J 
= 7.2 Hz, 2H), 2.82 (s, 3H), 1 .43 (t, J = 7.2 Hz, 3H); 
MS (APCI) 227 (M + H)"^; 

Anal, calcd for C,3HuN4: C,69.00; H,6.24; N, 24.76. Found: C, 68.69; H, 6.21; N, 24.81. 



Example 36 

2-Benzyl- 1 -methyl-2^-pyrazolo[3,4-c]quinolin-4-amine 

NH. 

N 




Part A 

Benzylhydrazine dihydrochloride (123.3 g, 0.632 raol) was added in batches to a 
12 °C solution of ethyl acetopyruvate (100.0 g. 0.632 mol) and potassium acetate (155.1 g, 
1.58 mol) in glacial acetic acid (1.044 L) so that the internal temperature did not exceed 16 
°C. The cooling bath was removed and the reaction was allowed to stu- overnight at 
ambient temperature. The mixture was filtered and the filtrate was concentrated under 

t 

reduced pressure to yield an orange oil to which 2 M aqueous sodium carbonate was added 
until pH 9 was reached. The mixture was extracted with methyl ^er/-butyl ether (3 x 1 L). 
The combined organic layers were dried over magnesium sulfate, filtered, and 

concentrated to yield 102.5 g of slightly impure ethyl l-benzyl-5-methyl-li/-pyrazole-3- 
carboxylate. 

PartB 

A mixture of ethyl l-benzyl-5-methyl-l/f-pyrazole-3-carboxylate (57.57 g, 0.236 
mol), concentrated ammonium hydroxide (1 14 mL), and methanol (1 14 mL) was heated at 
125 °C for 39 hours in a pressure vessel. After cooling to ambient temperature, the vessel 
was placed in an ice bath and the reaction solution was stirred for 30 minutes until a 
precipitate formed. The precipitate was isolated by filtration and washed with water to 
yield 28.22 g of l-benzyI.5-methyl-l//-pyrazole-3-carboxamide. 
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Parte 

l-Bexizyl-5-methyHi/-pyrazole-3-carboxamide (28.22 g, 0.131 mol) was treated 
with phosphorus oxy chloride (112 mL) according to the general method described in Part 
C of Example 8. The mixture was heated for 3 hours at 90 °C. The crude product was 
5 purified by chromatography on a HORIZON HPFC system (silica gel, gradient elution 
with 1-25% ethyl acetate in hexanes). The appropriate fractions were combined, dried 
over magnesium sulfate, and concentrated under reduced pressure to yield 3.38 g of 1- 
ben2yl-5-methyH/i-pyrazole-3-carbonitrile as a white solid. 
PartD 

1 0 1 -Ben2yl-5-methyH/f-pyra2ole-3-carbonitrile (3.38 g, 1 7. 1 mmol) was treated 

with potassium acetate (2.35 g, 24.0 mmol) and bromine (3.01 g, 18.9 mmol) in glacial 
acetic acid (48 mL) according to the method described in Part F of Examples 1-4. After 
the 2 M aqueous sodium carbonate was added in the work-up, a white solid was isolated 
by filtration and washed with water to yield 4.49 g of 1-benzy l-4-bromo-5 -methyl- li/- 

15 pyrazole-3-carbonitrile. 

Anal, calcd for Ci2HioBrN3: C, 52.20; H, 3.65; N, 15.22. Found: C, 51.98; H, 3.45; N, 

15.27. 

PartE 

l-Ben2yl-4-bromo-5-methyl-l//-pyrazole--3-carbonitrile (3.00 g, 10.9 mmol) was 

20 treated with triphenylphosphine (85 mg, 0.32 mmol), 2-[(2,2- 

dimethylpropanoyl)amino]phenylboronic acid (prepared as described in Part G of Example 
23, 2.15 g, 16.3 mmol), l-propanol (22 mL), palladium (II) acetate (24 mg, 0.1 1 mmol), 
aqueous sodium carbonate (6.5 mL of 2 M, 13 mmol), and water (4.4 mL) according to the 
general procedure described in Example 34. The reaction time was approximately 16 

25 hours and no additional reagents were added. The reaction was allowed to cool to ambient 
temperature and methyl /er/-butyl ether (25 mL) was added. After the mixture was stirred 
for about 10 minutes, the layers were separated. The organic layer was dried over 
magnesium sulfate, filtered, and concentrated to yield a brown oil. The crude product was 
purified by chromatography on a HORIZON HPFC system (silica gel, gradient elution 1- 

30 30% ethyl acetate in hexanes). The appropriate fractions were combined, dried over 

magnesium sulfate, filtered, and concentrated to yield 2.40 g of iV-[2-(l-benzyl-3-cyano-5- 
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methyl-1 jy-pyrazol-4-yl)phenyl]-2,2-dimethylpropanamide as an oil that solidified upon 

standing at ambient temperature. 

PartF 

A solution of 7/-[2-(l-benzyl-3-cyano-5-methyH//-pyrazol-4-yl)phenyl]-2,2- 
5 dimethylpropanamide (2.40 g, 6,44 mmol) and sodium rer/-butoxide (0.743 g, 7.73 nmiol) 
in ethanol (28 mL) was heated at reflux for 1 day, then was allowed to cool to ambient 
temperature. A precipitate formed that was isolated by filtration and washed with water 
followed by water/ethanol (8:1) to provide 1.33 g of 2-benzyH-methyl-2jH-pyrazolo[3,4~ 
c]quinolin-4'amine as a white powder, mp >250 °C. 
10 NMR (300 MHz, DMSO-de) 8 8.00 (dd, 7= 7.9, 1.2 Hz, IH), 7.51 (dd, J= 8.1, 1.1 Hz, 

IH), 7,38-7.28 (m, 4H), 7.21-7.15 (m, 3H), 6.70 (br s, 2H), 5.70 (br s, 2H), 2.77 (s, 3H); 
MS (APCI) /7i/z 289 (M + Hf; 

Anal, calcd for C18H16N4: C, 74,98; H, 5.59; N, 19.43. Found: C, 74.80; H, 5.65; N, 
19.55. 

15 

Examples 37-39 

Part A 

Diethyl oxalate and 4,4-dimethyl-2-pentanone were treated with sodium tert- 
butoxide in ethanol according to the procedure described in Part A of Examples 1-4. The 
20 product was isolated, washed with ethanol, and dried under vacuum to provide ethyl 4- 
hydroxy-6,6-dimethyl-2-oxohept-3-enoate, sodixmi salt as a white solid. 
PartB 

A hydrazine reagent from the table below (1 equivalent) was added slowly to a 1 1 
°C stirred 0.65 M solution of ethyl 4-hydroxy-6,6-dimethyl-2-oxohept-3-enoate, sodium 

25 salt (1 equivalent) in glacial acetic acid such that the internal temperature did not exceed 
14 °C. In Example 38, the acetic acid solution also contained potassium acetate (1.5 
equivalents). When the addition was complete, the ice bath was removed and the reaction 
was allowed to stir overnight at ambient temperature. The solution was concentrated 
imder reduced pressure. To the resulting oil was added 2 M aqueous sodium carbonate the 

30 mixture reached pH 9. The mixture was extracted with methyl tert-hutyX ether three times. 
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The combined organic layers were dried over magnesium sulfate, filtered, and 

concentrated to yield an oil. 

Parte 

The material from Part B (37.8-45.4 g, 169-190 mmol) in a 1:1 mixture of 
5 concentrated ammonium hydroxide/methanol (150-200 mL) was heated at 125 °C for 24 
hours in a pressure vessel. After cooling to ambient temperature, the vessel was placed in 
an ice bath. Thereactionmixture was stirred for 30 minutes and a precipitate formed. The 
precipitate was isolated by filtration and washed with water to yield a carboxamide. 
PartD 

10 A mixture of the carboxamide (7.05-13.27 g, 29.7-63.5 mmol) and phosphorous 

oxychloride (28-52 mL) was heated at 90 °C for 3 hours. The mixture was allowed to cool 
to ambient temperature and was poured onto ice water (360-680 mL). Additional ice was 
added. Concentrated ammonium hydroxide was added to adjust the mixture to pH 8-9. 
The mixture was extracted with methyl tert-butyl ether. The organic layers were 

1 5 combined, dried over magnesium sulfate, filtered, and concentrated under reduced pressure 
to provide an oil. 
PartE 

Potassium acetate (1.4 equivalents) followed by bromine (1.1 equivalents) were 
added to a 0.4 M solution of the material from Part D in acetic acid. The reaction was 

20 stirred for 1 8-72 hours at ambient temperature. Saturated aqueous sodium hydrogensulfite . 
was added to reduce the residual bromine. The mixture was concentrated under reduced 
pressure and 2 M aqueous sodiiun bicarbonate was added to adjust the mixture to pH 9. A 
white solid formed and was isolated by filtration and washed with water to provide a 1- 
alkyl-4-bromo-5-(2,2-dimethylpropy 1)- 1 //-pyrazole-3-carbonitrile, 

25 Example 38: 4-Bromo-l-ethyl-5-(2,2-dimethylpropyl)-l//-pyra2ole-3-carbonitrile was 
obtained as a white solid. 

Anal, calcd for CiiHi6BrN3: C, 48.90; H, 5.97; N, 15.55. Found: C, 48.88; H, 6.26; N, 
15.52. 

Example 39: 4-Bromo-l-butyl-5-(2,2-dimethylpropyl)-l//-pyrazole-3-carbonitrile was 
30 obtained as a white solid. 
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Anal, calcd for CiaHzoBrNa: C, 52.36; H, 6.76; N, 14.09. Found: C, 52.06; H, 7.02; N, 

13.78. 

PartF 

Triphenylphosphine (0.03 equivalent), 2-aminophenylboronic acid hydrochloride 
(1.5-2,0 equivalents), and the material from Part E (1 equivalent) were placed in a flask. 
After 1-propanol was added (so that the concentration of material from Part E was 0.55 M 
), the flask was placed imder vacuum and back-filled with nitrogen three times. Palladium 
(II) acetate (0.01 equivalent) was added, followed by 2 M aqueous sodium carbonate (3 
equivalents) and water (1/5 of the amount of 1-propanol). The reaction was heated 
overnight under a nitrogen atmosphere at 100 °C. The reaction was allowed to cool to 
ambient temperature and methyl tert-hntyl ether was added. After the mixture was stirred 
for about 10 minutes, the layers were separated. The organic layer was dried over 
magnesium sulfate, filtered, and concentrated to yield a brown oil. In Examples 37 and 38 
the oil was used directily in the next step. In Example 39, the crude product was purified 
by chromatography on a HORIZON HPFC system (silica gel, gradient elution with 0-20% 

* 

ethyl acetate in hexanes). The appropriate fractions were combined, dried over 

magnesium sulfate, filtered, and concentrated to yield an oil. 

PartG 

The oil prepared in Part F was converted into a 2-alkyl-l-(2,2-dimethylpropyl)-2//- 
pyrazolo[3,4-c]quinolin-4-amine using the general procedure described in Part H of 
Examples 1-4. 

Example 37: 2-Methyl-l-(2,2-dimethylpropyl)-2//-pyrazolo[3,4-c]quinolin-4-amine was 
isolated as an off-white powder, mp 254.0 - 255.0 °C. 

'H NMR (300 MHz, DMSO-d«) 8 8.16 (dd, J= 7.9, 1.1 Hz, IH), 7.50 (dd, J= 8.1, 1 .2 Hz, 
IH), 7.31 (td, J= 7.1, 1.3 Hz, IH), 7.17 (td, J= 8.1, 1.4 Hz, IH), 6.67 (br s, 2H), 4.10 (s, 
3H), 3.25 (s, 2H), 1.02 (s, 9H); 
MS (APCl) m/z 269 (M + Hf; 

Anal, calcd for C16H20N4: C, 71.61; H, 7.51; N, 20.88. Found: C, 71.37; H, 7.50; N, 
21.04. 
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Example 38: No chromatographic purification was necessary. After crystallization from 
acetonitrile, 2-ethyl-l-(2^-dimethylpropyl)-2/f-pyrazolo[3,4-c]quinolin-4-amine was 
isolated as a off-white needles, mp 239.8 - 240.2 "C. 

'H NMR (300 MHz, DMSO-de) 5 8.15 (dd, J= 8.0, 1.2 Hz, IH), 7.48 (dd, J= 8.1, 1.3 Hz, 
5 IH), 7.30 (dt, J= 7.1, 1.4 Hz, IH), 7.16 (dt, J= 8.0, 1.4 Hz, IH), 6.61 (br s, 2H), 4.43 (q, J 
= 7.1 Hz, 2H), 3.26 (br s, 2H), 1.46 (t, 7= 7.1 Hz, 3H), 1.01 (s, 9H). 
Anal, calcd for C17H22N4: C, 72.31; H, 7.85; N, 19.84. Found: C, 71.94; H, 8.01; N, 
19.80. 

Example 39: No chromatography or ciystallization steps necessary. 2-Butyl-l-(2,2- 
10 dimethyIpropyl)-2//"-pyra2olo[3,4-c]quinolin-4-amine was isolated as a white powder, mp 
163.0-164.0 °C. 

'H NMR (300 MHz, DMSO-dg) 5 8.15 (dd, J= 7.9, 0.7 Hz, IH), 7.49 (dd, J = 8.1, 1.0 Hz, 
IH), 7.30 (td, J= 8.1, 1.1 Hz, IH), 7.16 (td, J= 8.0, 1.1 Hz, IH), 6.62 (br s, 2H), 4.39 (t, J 
= 6.9 Hz, 2H), 3.27 (br s, 2H), 1.87 (pentet, J= 7.2 Hz, 2H), 1.28 (sextet, y= 7.5 Hz, 2H), 
15 1.00 (s,9H), 0.89 (t,J= 7.3 Hz, 3H); 
MS (APCI) ffi/z 3 1 1 (M + H)""; 

Anal, calcd for C19H26N4: C, 73.51; H, 8.44; N, 18.05. Found: C, 73.34; H, 8.21; N, 
18.19. 

20 Examples 37-39 



^ 

6 


JL N-R 


Example 


Hydrazine reagent in Part B 


R 


37' 


Methylhydrazine 


-CH3 


38 


Ethylhydrazine oxalate 


-CH2CH3 


39 


Butylhydrazine oxalate 


-CH2CH2CH2CH3 
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Examples 40-42 

Part A 

Diethyl oxalate and benzylacetone were treated with sodium /err-butoxide in 
ethanol according to the procedure described in Part A of Examples 1-4. The reaction 
5 solution was stirred for 90 minutes and a precipitate formed. The precipitate was isolated 
to provide ethyl-4-hydroxy-2-oxo-6-phenylhex-3-enoate, sodium salt as a white solid, 
PartB 

A hydrazine reagent from the table below (1 equivalent) was added to a solution of 
ethyl-4-hydroxy-2-oxo-6-phenylhex-3-enoate, sodium salt (1 equivalent) in glacial acetic 
1 0 acid according to the procedure described in Part B of Examples 37-39. The product was 
isolated as an oil. 
PartC 

The material from Part B was treated with a 1 : 1 mixture of concentrated 
ammonium hydroxide/methanol (150-200 mL) according to the procedure described in 
1 5 Part C of Examples 37-39 to yield a carboxamide. Example 40 was heated for 2 days, 
Example 41 was heated for 18 hours, and Example 42 was heated for 1 day. 
PartD 

The carboxamide from Part C was treated with phosphorous oxychloride according 
to the procedure described in Part D of Examples 37-39 to yield the nitrile as an oil. 
20 PartE 

The material from Part D was brominated according to the procedure described in 
Part E of Examples 37-39. During the work-up in Examples 41 and 42, the mixture at pH 
9 was extracted with methyl tert-hutyl ether twice. The organic layers were combined, 
dried over magnesium sulfate, and concentrated to give a brown oil. 
25 Part F 

The material from Part E (3.00 g) was treated with triphenylphosphine (0.03 
equivalent), 2-[(2,2-dimethylpropanoyl)amino]phenylboronic acid (prepared as described 
in Part G of Example 23, 1.5 equivalents), 1-propanol (22 mL), palladium (II) acetate (0.01 
equivalent), 2 M aqueous sodium carbonate (1,2 equivalents), and water (4.4 mL) 
30 according to the general procedure described in Examples 37-39. The crude product was 
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purified by chromatography on a HORIZON HPFC system (silica gel, gradient elution 

with 0-25% ethyl acetate in hexanes) to yield an oil. 

PartG 

To a 0.2 M solution of the material from Part F in ethanol was added sodium tert- 
butoxide (1.2 equivalents). The solution was heated at reflux for 1 day, then was allowed 
to cool to ambient temperature. A precipitate formed that was isolated by filtration and 
washed with a small amount of water and ethanol. The solid was dried at 70 °C in a 
vacuum oven overnight to provide the product products listed below. 
Example 40: 2-Methyl- 1 -(2-phenylethyl>2/^-pyrazolo[3,4-c]quinolin-4-amine was 
isolated as pale yellow powder, mp 210.5 - 212.5 "C. 

'H NMR (300 MHz, DMSO-de) 6 7.97 (dd, J= 7.8, 0.9 Hz, IH), 7.53 (dd, J= 8.1, 1.0 Hz, 
IH), 7.37-7.15 (m, 7H), 6.67 (br s, 2H), 3.77 (s, 3H), 3.51 (t, J= 7.5 Hz, 2H), 3.01 {X,J= 
7.5 Hz, 2H); 

MS (APCl) m/z 303 (M + H)""; 

Anal, calcd for Ci9H,8N4 0.17 H2O: C, 74.71; H, 6.05; N, 18.34. Found: C, 74.40; H, 
5.83; N, 18.31. 

Example 41: 2-Ethyl-l-(2-phenylethyI>2/f-pyrazolo[3,4-c]quinolin-4-amine was isolated 
as a white powder, mp 179.0 - 181.0 °C. 

'H NMR (300 MHz, DMSO-ds) 8 7.97 (dd, y= 7.8, 1.1 Hz, IH), 7.53 (dd, J= 8.1, 1.2 Hz, 
IH), 7.37-7.20 (m, 7H), 6.65 (br s, 2H), 4.17 (q, J = 7.2 Hz, 2H), 3.53 (t, J= 7.5 Hz, 2H), 
3.01 (t, y= 7.7 Hz, 2H), 1.32 (t, J= 7.2 Hz, 3H); 

Anal, calcd for C20H20N4: C, 75.92; H, 6.37; N, 17.71. Found: C, 75.71; H, 6.75; N, 
17.82. 

Example 42: l-(2-Phenylethyl>2-propyl-2/f-pyrazolo[3,4-c]quinolin-4-amine was 
isolated as a white powder, mp 175.0 - 176.0 "C. 

'H NMR (300 MHz, DMSO-de) 8 7.97 (dd, J= 7.8, 1.1 Hz, IH), 7.54 (dd, J= 8.1, 1.2 Hz, 
IH), (m, 7H), 6.65 (br s, 2H), 4.07 (t, J= 12 Hz, 2H), 3.53 (t, J= 7.4 Hz, 2H), 

3.03 (t, y = 7.7 Hz, 2H), 1 .75 (sextet, J= 7.3 Hz, 2H), 0.85 (t, J= 7.3 Hz, 3H); 
Anal, calcd for C21H22N4: C, 76.33; H, 6.71; N, 16.96. Found: C, 76.10; H, 6.69; N, 
16.90. 
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Example 43 



l-Buty^2-^er^butyi-2//-pyrazolo[3,4-c]qu^nolin-4-amine 




Part A 

Diethyl oxalate and 2-hexanone were treated with sodium /er/-butoxide in ethanol 
according to the procedure described in Part A of Examples 1-4. The reaction solution 
was stirred for 90 minutes and a precipitate formed. The precipitate was isolated to 
10 provide 1 -ethoxy-1 ,2-dioxooct-3-en-4-olate, sodium salt as a white solid. 
PartB 

l-Ethoxy-U2-dioxooct-3-en-4-olate, sodium sah (332.8 g, 1.50 mol) was treated 
with rerr-butylhydrazine hydrochloride (186.6 g, 1.50 mol) according to the procedure 
described in Part B of Examples 37-39 to yield ethyl 5-butyl-l-/er/-butyHAr-pyrazole-3- 
1 5 carboxy late as a brown oil. 
PartC 

Ethyl 5-butyH-ferr-butyH/f-pyrazole-3-carboxylate (60 g, 0.24 mol) in a 1:1 
mixture of concentrated ammonium hydroxide/methanol (238 mL) was heated at 125 "^C 
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for 37 hours in a pressure vessel. After cooling to ambient temperature, the vessel was 
placed in an ice bath. The reaction mixture was stirred for 30 minutes, then was 
concentrated under reduced pressure to a brown oil. The oil was dissolved in 
dichloromethane and the solution was washed with water and brine. The organic layer was 
dried over magnesium sulfate, filtered, and concentrated under reduced pressure to give a 
wet brown solid. Hexanes were added, the mixture was stined, and 18.67 g of 5-butyH- 
re/Y-butyl-l//-pyra2ole-3-carboxamide was isolated by filtration as an off-white solid. 
PartD 

A solution of trifluoroacetic anhydride (13.5 mL, 95.4 mmol) in dichloromethane 
(84 mL) was added over 15 minutes to a 0 °C solution of 5-butyH-/err-butyH/y-pyrazole- 
3-carboxamide (1 8.7 g, 86.7 mmol) and triethylamine (36.3 mL, 260 mmol) in 
dichloromethane (167 mL). The reaction was allowed to stir for 10 minutes before the ice 
bath was removed. The reaction was stirred at ambient temperature for 1 hour and then 2 
M aqueous sodium carbonate was added. The mixture was transferred to a separatory 
funnel and was extracted with dichloromethane three times. The combined organic layers 
were dried over magnesiimi sulfate, filtered, and concentrated. The crude product was 
purified by chromatography on a HORIZON HPFC system (silica gel, eluted with 20% 
ethyl acetate in hexanes). The appropriate fractions were combined, dried over 
magnesium sulfate, and concentrated under reduced pressure to yield 1 1 .00 g of 5-butyl-l- 
/erNbutyl-l/ir-pyrazole-3-carbonitrile as an orange oil. 
PartE 

9 

5-Butyl-l-rer^butyH//-pyra2ole-3-carbonitrile (11.00 g, 53.6 mmol) was 
converted into 4"bromo-5-butyH-/er^butyH//-pyrazole-3-carbonitrile using the 
procedure described in Part E of Examples 37-39. 
PartF 

4-Bromo-5-butyl-l-/er^butyH//-py^azole-3-carbonitrile (3.0 g, 10.6 mmol) was 
treated with triphenylphosphine (0.085 g, 0.32 mmol), 2-[(2,2- 

dimethylpropanoyl)amino]phenylboronic acid (prepared as described in Part G of Example 
23, 2.41 g, 15.8 mmol), 1-propanol (22 mL), palladium (II) acetate (0.024 g, 0.1 1 mmol), 2 
M aqueous sodi\un carbonate (6.5 mL, 13.0 mmol), and water (4.4 mL) according to the 
general procedure described in Examples 37-39. The crude product was purified by 
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Chromatography on a HORIZON HPFC system (siUca gel, gradient elution with 0-25% 
ethyl acetate in hexanes) to yield 1 .63 g of iV-P-CS-butyH-^err-butyl-S-cyano-lif-pyrazol- 
4-yl)phenyll-2,2-dimethylpropanamide as an oil. 
PartG 

To a solution of Af-[2-(5-butyl-l-/er/-butyl-3-cyano-lH-pyrazol-4-yl)phenyl]-2.2- 
dhnethylpropanamide (1.63 g. 4.28 mmol) in ethanol was added sodium r.r/-butoxide 
(0.494 g, 5.14 mmol). The solution was heated at reflux for 1 day. then was allowed to 
cool to ambient temperature. A precipitate formed that was isolated by filtration and 
washed with a small amount of water (24 mL) and ethanol (3 mL) to yield 0.4667 g of 1- 
butyl-2-/ert-butyl-2/y-pyrazolo[3.4-c]quinolin-4-amine as off-white crystals, mp 222.0- 

223.0 °C. 

'H NMR (300 MHz, DMSO-dg at 46 »C) 5 7.83 (dd, J = 7.9, 1.1 Hz, IH), 7.50 (dd, J= 
8.1. 1.3 Hz, IH), 7.34 (td, J= 7.2, 1.4 Hz, IH), 7.23 (td, J= 7.9, 1.4 Hz. IH), 6.52 (br s, 
2H), 3.39-3.34 (m, 2H). 1.76 (s, 9H), 1.72-1.56 (m,4H), 1.01 (t. J= 7.1 Hz, 3H); 
MS (APCI) m/z 297 (M + H)"^; 

Anal, calcd for C,8H24N4: C. 72.94; H. 8.16; N. 18.90. Found: C, 72.67; H. 8.29; N, 
19.01. 

Example 44 

l-Ethyl-2-propyl-2if-pyrazolo[3,4-c]quinolin-4-amine 

NH, 

N 




Part A 

A solution of ethyl 2.4-dioxohexanoate (-0.464 mol), prepared as described in Part 
AofExample 10. in glacial acetic acid (300 mL)was cooled toO°C. Hydrazine (8.91 g, 

0.278 mol) was added dropwise. The reaction was allowed to warm to ambient 
temperature, stirred overnight, and concentrated under reduced pressure. The residue was 
adjusted to pH 10 with the addition of 2 M aqueous sodium carbonate. The mixture was 
extracted with chloroform (3 x 250 mL). The combined organic layers were dried over 
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sodium sulfate, filtered, and concentrated under reduced pressure to provide 27.0 g of ethyl 

5-ethyl-l//-pyrazole-3-carboxylate, which was used without purification. 

PartB 

Propyl iodide (0.43 mL, 4.46 mmol) and a solution of sodium ethoxide in ethanol 
(21%, 0.95 g, 3.27 mmol) were added to a solution of ethyl 5-ethyl-li/-pyrazole-3- 
carboxylate (0.5 g, 2.97 mmol) in ethanol (5 mL) at ambient temperature. The reaction 
was stirred overnight, and additional propyl iodide (0.05 mL) and sodium ethoxide in 
ethanol (21%, 0.1 g) were added. After 3 hours, the solvent was removed under reduced 
pressure and the residue was partitioned between an aqueous sodium chloride solution and 
methyl tert-butyl ether. The aqueous phase was extracted with methyl tert-hutyl ether 
twice. The organic phases were combined, dried over sodium sulfate, filtered, and 
concentrated under reduced pressure to yield impure ethyl 5-ethyl-l -propyl- l//-pyrazole-3- 

carboxylate. 
Parte 

Ethyl 5-ethyl-l-propyl-l//-pyrazole-3-carboxylate (13.0 g, 62 mmol) in a 4:1 
mixture of concentrated ammonium hydroxide/methanol (50 mL) was heated at 125 "C for 
1 8 hours in a pressure vessel. After cooling to ambient temperature, the contents of the 
vessel were poured into a flask and a precipitate formed immediately. The precipitate was 
isolated by filtration to yield 5.02 g of analytically pure 5^thyl-l -propyl- li/-pyrazole-3- 
carboxamide as ofif-white crystals, mp 105-106 °C. MS (APCI) ni/z 182.1 (M+H)*; Anal, 
calcd for CgH.sNaO: C, 59.64; H. 8.34; N, 23.19. Found: C, 59.59; H, 8.54; N, 23.39. An 
additional 0.50 g of product was obtained in the second crop fi»m the filtrate. 
PartD 

5-Ethyl-l-propyl-li/-pyrazole-3-carboxamide (5.50 g, 30.35 mmol) was treated 
with phosphorous oxychloride (20 mL) according to the procedure described in Part D of 
Examples 37-39 to yield 4.89 g of 5-ethy 1-1 -propyl- l/f-pyrazole-3-carbonitrile as an oil. 

PartE 

5-Ethyl-l-propyl-m-pyrazole-3-carbonitrile (4.89 g, 30.0 mmol) was dissolved in 
glacial acetic acid (30 mL) and treated with potassium acetate (4.41 g, 44.9 mmol) and 
bromine (4.79 g, 30.0 mmol). During the slow addtion of bromine, an exotherm occurred 
and and ice bath was used to cool the reaction. After the addition of bromine was 
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complete, the reaction was allowed to warm to ambient temperature and stir for 5 hours. 
Saturated aqueous sodium hydrogensulfite was added to reduce the residual bromine. The 
mixture was concentrated imder reduced pressure and 2 M aqueous sodium carbonate was 
added to adjust the mixture to pH 9, The mixture was extracted with chloroform (3 x 100 
5 mL). The organic layers were combined, dried over sodium sulfate, filtered, and 

concentrated to yield 6.12 g of 4-bromo-5-ethyl-l-propyHi/-pyrazole-3-carbonitrile as a 

yellow oil. 

PartF 

A mixture of 4-bromo-5-ethyH -propyl- l//-pyrazole-3-carbonitrile (4.00 g, 16.5 
10 mmol), 2-aminophenylboronic acid hydrochloride (4.30 g, 24.8 mmol), triphenylphosphine 
(0.26 g, 0.99 mmol), palladium (II) acetate (0.074 g, 0.33 mmol), 2 M aqueous sodium 
carbonate (24.8 mL, 49.5 mmol), 1-propanol (35 mL), and water (5 mL) was heated at 
reflux for 1 8 hours. Additional triphenylphosphine (0.26 g) and palladium (II) acetate 
(0.074 g) were added and the mixture was heated at reflux for 22 hours. The mixture was 
15 allowed to cool to ambient temperature and methyl tert-h\xty\ ether (100 mL) was added. 
The mixture was transferred to a separatory funnel and the organic layer was isolated and 
washed with water and brine. The aqueous layers were combined and back-extracted with 
methyl tert-butyl ether (2 x 40 mL). The combined organic layers were dried over 
magnesium sulfate, filtered, and concentrated to provide a red oil that was used in the next 
20 step without purification. 
PartG 

The oil prepared in Part F was converted into l-ethyl-2-propyl-2/f-pyrazoIo[3,4- 
c]quinolin-4-amine using the general procedure described in Part H of Examples 1-4. 1- 
Ethyl-2-propyl-2/f-pyrazolo[3,4-c]quinolin-4-amine (0.34 g) was isolated an off-white 
25 solid, mp 219-220 °C. 

'H-NMR (300 MHz, DMS0«d6) 8 7.91 (dd, J= 7.8, 1.1 Hz, IH), 7.50 (dd, J= 8.1, 1.1 Hz, 
IH), 7.37-7.27 (m, IH), 7.25-7.15 (m, IH), 6.64 (br s, 2H), 4.34 (t, J= 7.2 Hz, 2H), 3.25 
(q, J= 7.5 Hz, 2H), 1.92 (sextet, J= 7.3 Hz, 2H), 1.29 (t, J= 7.5 Hz, 3H), 0.92 (t, 7 = 7.4 
Hz, 3H); 

30 *^C-NMR(75 MHz, DMSO-de) 6 150.5, 143.7, 139.0, 135.5, 125.5, 121.6, 119.6, 116.0, 
50.7,23.6,18.2,13,1,10.9. 
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MS (APCl) ni/z 255.2 (M+H)^ 

Anal, calcd for C15H18N4: C, 70.84; H, 7.13; N, 22.03. Found: C, 70.49; H, 7.38; N, 
22.12. 



5 



Example 45 

2-Butyl-l-ethyl-2//-.pyrazolo[3,4-c]qumolin-4-aniine 




Part A 



A solution of ethyl 2,4-dioxohexanoate (approximately 60% pure, 45.0 g, 0.232 



1 0 mol), prepared as described in Part A of Example 1 0, in glacial acetic acid (150 mL) was 
cooled to 0°C. Butylhy drazine oxalate (25.0 g, 0.1 39 mol) was added slowly. The 
reaction was allowed to warm to ambient temperature, stirred overnight, and concentrated 
under reduced pressure. The residue was adjusted to pH 10 with the addition of 2 M 
aqueous sodium carbonate. The mixture was extracted with chloroform and an emulsion 

15 that contained solid material formed. The sohd was isolated by filtration, and the filtrate 
was transferred to the separatory funnel. The organic layo* was separated. The aqueous 
layer was extracted with chloroform three times. The combined organic layers were dried 
over sodium sulfate, filtered, and concentrated under reduced pressure to provide an oil 
that was purified by chromatography on a HORIZON HPFC system (silica gel, gradient 

20 elution with CMA in chloroform) to yield 1 3 .27 g of ethyl 5-ethyl- 1 -butyl- 1 //-pyrazole-3- 
carboxylate as a yellow oil. 



Ethyl 5-ethyl- 1-buty 1-1 i/"pyrazole-3-carboxylate (13.27 g, 59.2 mmol) in 
concentrated ammonium hydroxide (50 mL) was heated at 125 °C for 14 hours in a 
25 pressure vessel. After the vessel was allowed to cool to ambient temperature, methanol 
(40 mL) was added and the vessel was heated at 125 °C for 1 day. After cooling to 
ambient temperature, the vessel was cooled in an ice bath and the product began to 
crystallize fi-om the reaction mixture. Two crops of crystals were isolated to provide 5.50 



PartB 
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g of 5-ethyH-butyH//-pyrazole-3-carboxamide as off-white crystals, mp 60-61 °C. MS 
(APCI) m/z 196.1 (M+H)"**; Anal, calcd for C10H17N3O: C, 61.51; H, 8.78; N, 21,52. 
Found: C, 61.32; H, 9.04; N, 21.71. 
Parte 

5 5-Ethyl-l-butyl-l//-pyrazole-3-carboxamide (5.44 g, 27.9 mmol) was treated with 

phosphorous oxychloride (20 mL) according to the procedure described in Part D of 
Examples 37-39 to yield 5.20 g of an oil. Chloroform was used m place of methyl tert- 
butyl ether in the work-up. 
PartD 

10 Potassium acetate (4.1 1 g, 41.9 mmol) followed by bromine (4.46 g, 27.9 mmol) 

were added to a cooled solution of the material from Part C in acetic acid (35 mL). The 
reaction was stirred for 48 hoxxrs at ambient temperature. The solution was concentrated 
under reduced pressure and 2 M aqueous sodium bicarbonate was added to adjust the 
mixture to pH 9-10. The mixture was extracted with methyl /er/-butyl ether (250 mL). 

1 5 The organic layer was dried over sodium sulfate, filtered, and concentrated under reduced 
pressure to yield 5.87 g of 4-bromo-l-butyl-5-ethyH//-pyrazole-3-carbonitrile as a yellow 
oil that was used in the next step without purification. 
PartE 

A flask containing a mixture of 4-bromo-l-butyl-5-ethyl-l//-pyrazole-3- 
20 carbonitrile (2.56 g, 10 mmol), 2-[(2,2-dimethylpropanoyl)amino]phenylboronic acid (2.87 
g, 15 mmol), triphenylphosphine (0.079 g, 0.30 mmol), 2 M aqueous sodium carbonate (15 
mL, 30 nrniol), water (3 mL) and 1-propanol (20 mL) was placed under vacuum and back- 
filled with nitrogen three times. Palladium (II) acetate (0.023 g, 0.10 mmol) was added. 
Again, the flask was placed under vacuum and back-filled with nitrogen. The mixture 
25 was heated overnight under a nitrogen atmosphere at 1 00 °C. The reaction was allowed to 
cool to ambient temperature and methyl tert-hutyl ether was added. After the mixture was 
stirred for about 1 0 minutes, the layers were separated. The organic layer was dried over 
magnesium sulfate, filtered, and concentrated to yield a brown oil. Hexanes were added to 
the brown oil, causing the formation of a tan solid that was isolated by filtration. The 
30 filtrate was concentrated to an oil that was purified by chromatography on a HORIZON 
HPFC system (silica gel, eluted with ethyl acetate/hexanes) to provide 0.45 g of7/-[2-(5- 
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e%14-butyl-3-cyano-li/-pyrazol-4-yl)phenyl]-2,2-dimethyIpropanamide, which was used 

in flie next step without further purification. 
PartF 

To a solution of i\^-[2-(5-ethyl-l-butyl-3-cyano-l//-pyrazol-4-yl)phenyl]-2,2- 
5 dimethylpropanamide (0.45 g, 1 .28 mmol) in ethanol (8 mL) was added sodium ethoxide 
in ethanol (21 wt% solution in ethanol, 1.03 g, 3.19 mmol). The solution was heated at 
reflux overnight, then was allowed to cool to ambient temperature. The solvent was 
removed under reduced pressure and the residue was triturated with water. A precipitate 
formed that was isolated by filtration and washed with water, then was purified by 
1 0 chromatography on a HORIZON HPFC system (silica gel, gradient elution with 0-35% 
CMA in chloroform) to yield 0.14 g of l-ethyl-2-butyl-2//-pyrazolo[3,4-c]quinolin-4- 
amine as a white crystalline solid, mp 2 1 5-2 1 6 °C. 

'H-NMR (300 MHz, DMSO-d^) 8 7.90 (dd,y= 7.8, 1.2 Hz, IH), 7.49 (dd, J= 8.1, 1.1 Hz, 
IH), 7.37-7.27 (m, IH), 7.24-7.16 (m, IH), 6.63 (br s, 2H), 4.37 (t, J= 7.3 Hz, 2H). 3.25 
15 (q, J= 7.5 Hz, 2H), 1.93-1.80 (m, 2H), 1.43-1.30 (m, 2H), 1.29 (t, J= 7.5 Hz, 3H), 0.93 (t, 
J= 7.3 Hz, 3H); 

"C-NMR(75 MHz. DMSO-dg) 6 150.5, 143.7, 138.8, 135.4, 125.5, 121.6, 119.6, 116.0, 
49.0,32.3,19.3.18.3,13.5,13.1; 
MS (APCI) m/z 269.3 (M+H)*; 
20 Anal, calcd for Ci6H2ftN4: C, 71.61; H, 7.51; N, 20.88. Found: C, 71.5; H, 7.54; N, 20.94. 



Ethyl 5-(4-chlorobutyl>l-propyl-l//-pyrazole-3-carboxylate was prepared using a 
modification of the procedure described in Part A of Example 19. Propylhydrazine oxalate 



Example 46 

l-(4-Chlorobutyl>2-propyl-2H-pyrazolo[3,4-c]quinolin-4-amine 




NH 



CI 



Part A 
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was used instead of ethylhydrazine oxalate. After all the reagents were added, the reaction 
mixture was stirred overnight instead of two hours. Crude ethyl 5-(4-chlorobutyl>l- 
propyl-l/f-pyrazole-3-carboxylate was isolated as an impure brown oil, MS (APCI) m/z 

273.1 (M+H)*. 
Parts 

To a solution of the material from Part A (85.05 g, 0.312 mol) in ethanol (500 mL) 
was added 6 M aqueous sodium hydroxide (104 mL, 0.624 mol). Hie solution was stirred 
at ambient temperature for 2 hours. The ethanol was removed under reduced pressure and 
water (200 mL) was added. The aqueous solution was transferred to a separatory funnel 
and washed with diethyl ether (100 mL). The aqueous layer was acidified with 6 M 
aqueous hydrochloric acid to pH 3, causing a precipitate to form. After 10 mmutes. the 
precipitate was isolated by filtration, washed with water, and dried under vacuum at 60 °C 
overnight to yield 57. 1 g of a brown oU which was used without purification in the next 

step. 
Parte 

To a solution of the material from Part B (57.1 g. 0.233 mol) in dichloromethane 
(600 mL) at 0 was added slowly a solution of oxalyl chloride (61 .0 mL, 0.700 mol) in 
dichloromethane (20 mL). The reaction was stirred for 10 minutes at 0 °C, then at ambient 
temperature for 4 hours. The solution was concentrated under reduced pressure, then was 
concentrated from dichloromethane twice. The residue was dissolved m dichloromethane 
(1 5 mL) and added dropwise to a flask containing concentrated ammonium hydroxide (250 
mL) cooled in an ice bath. The reaction was stirred at ambient temperature overnight. The 
mixture was extracted with dichloromethane (600 mL, then 2 x 100 mL). The organic 
layers were combined, washed with water and brine, dried over sodium sulfate, filtered, 
and concentrated under reduced pressure to yield a brown solid that was purified by 
trituration with diethyl ether/hexanes. A tan solid was isolated by filtration to provide 
30.98 g of 5-(4-chlorobutyl>l-propyl-l//-pyrazole-3-carboxamide. 'H-NMR (300 MHz, 
CDCU) 8 6.70 (br s, IH), 6.59 (s, IH). 5.32 (br s, IH), 3.99 (t, J= 7.3 Hz, 2H), 3.61-3.54 
(m, 2H), 2.69-2.59 (m, 2H), 1.94-1.76 (m, 6H). 0.94 (t, J= 7.4 Hz, 3H). 
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PartD 

5-(4-CUorobutyl>l-propyl-li/-pyrazole-3-carboxamide (30,95 g, 0.127 mol) in 
toluene (250 mL) was treated with phosphorous oxychloride (24.86 mL, 0.267 mol). The 
solution was heated at reflux for 40 minutes. The reaction was worked-up as described in 
5 Part D of Examples 37-39, with the exception that chloroform was used in place of methyl 
rer/-butyl ether, to yield 5.20 g of 5-(4-chlorobutyl)-l-propyH/f-pyrazole-3-carbonitrile as 
an oil ^H-NMR (300 MHz, CDCI3) 6 6.43 (s, IH), 4.04( t, J= 7.3 Hz, 2H), 3.62-3.53 (m, 
2H), 2.70-2.58 (m, 2H), 1.94-1.76 (m, 6H), 0.93 (t, 7= 7.4 Hz, 3H). 
PartE 

10 5-(4-Chlorobutyl)-l -propyl- lfl-pyrazole-3-carbonitrile (14.00 g, 62.0 mmol) was 

converted into 4-bromo-5-(4-chlorobutyl)-l-propyl-l//-pyrazole-3-carbonitrile according 
the procedure described in Part F of Examples 1-4. Chloroform was used instead of 
dichloromethane in the extraction step during the work-up. The crude product was 
purified by chromatography on a HORIZON HPFC system (silica gel, gradient elution 

15 with 10-25% ethyl acetate in hexanes) to provide 14.80 g of 4-b^omo-5-(4-chlorobutyl)-l- 
propyl-l^^-pyrazole-3-ca^bonitrile as a yellow oil. ^H-NMR (300 MHz, CDCI3) 5 4.07 (t, 
J= 7.3 Hz, 2H), 3.59 (t, 7= 6.1 Hz, 2H), 2.79-2.69 (m, 2H), 1.96-1.69 (m, 6H), 0.95 (t, 7= 
7.4 Hz, 3H). 
PartF 

20 To a mixture of 4-bromo-5-(4-chlorobutyl)- 1 -propyl- l//-pyrazole-3-carbonitrile 

(8,25 g, 27.1 mmol) and powdered molecular sieves (1 g) in toluene (170 mL) was added 
2-aminophenylboronic acid hydrochloride (9.40 g, 54.2 mmol), potassium phosphate 
(28.62 g, 135 mmol), tris(dibenzylideneacetone)dipalladium(0)-chloroform adduct (0,701 
g, 0.677 mmol) and bis(2-diphenylphosphinophenyl)ether (0.437 g, 0.812 nunol). 

25 Nitrogen gas was bubbled through the mixture for 5 minutes. The mixture was heated at 
1 10 °C for 22 hours. After cooling to ambient temperature, the mixture was filtered 
through a plug of CELITE filter agent with 3:2 chloroform/methanol. The filtrate was 
concentrated under reduced pressure to yield a residue that was used in the next step. 
PartG 

30 Acetyl chloride (6.38 g, 81 .3 mmol) was added to ethanol (20 mL) at 0 ^C. The 

resulting solution was added to the residue from Part F. The solution was heated at reflux 
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overnight. Upon cooling to ambient temperature, the solution was concentrated under 
reduced pressure. The residue was partitioned between chloroform and 2 M aqueous 
sodiimi carbonate. The aqueous layer was extracted twice with chloroform, and the 
combined organic layers were dried over sodium sulfate, filtered, and concentrated under 
reduced pressure. The crude product was purified by chromatography on a HORIZON 
HPFC system (sihca gel, gradient elution with 0-30% CMA in chloroform) followed by 
recrystalhzation from acetonitrile to afford 4.3 1 g of 1 -(4-chlorobutyl)-2-propyl-2//- 
pyrazolo[3,4-c]quinolin-4-amine as off-white crystals, mp 172-173 °C. 
*H-NMR (300 MHz, DMSO-de) 6 7.93 (dd, J= 7.8, 1.1 Hz, IH), 7.49 (dd, J= 8.1, 1.2 Hz, 
IH), 7.36-7.27 (m, IH), 7.24-7.15 (m, IH), 6.62 (br s, 2H), 4.35 (t, 7= 7.2 Hz, 2H), 3.73 
(t, J= 6.4 Hz, 2H), 3.31-3.23 (m, 2H), 2.01-1.86 (m, 4H), 1.84-1.72 (m, 2H), 0.92 (t, J= 
7.4 Hz, 3H); 

*^C-NMR (75 MHz, DMSO-d^) 6 150.5, 143.7, 137.3, 135.5, 125.60, 125.55, 121.7, 
121.5,119.5, 116.3, 50.7, 44.9,31.3,25.7, 23.9, 23.5, 10.9; 
MS (APCI) wz/z 317.1 (M+H)^; 

Anal, calcd for C17H21CIN4: C, 64.45; H, 6.68; N, 17.68. Found: C, 64.44; H, 6.88; N, 
17.79. 



Example 47 

l-(2-Methylpropyl)-2-propyl-6,7,8,9-tetrahydro-2//-pyrazolo[3,4-c]quinolin-4-amine 




A solution of l-(2-methylpropyl)-2-propyl-2//-pyrazolo[3,4-c]quinolin-4-amine 
(0.8 g, 3 mmol), prepared as described in Example 1, in trifluoroacetic acid (10 mL) was 
treated with platinum (IV) oxide (0.5 g) and shaken under hydrogen pressure (50 psi, 3.4 x 
1 0^ Pa) for 24 hours on a Parr apparatus. The reaction mixture was diluted with 
chloroform (20 mL) and methanol (10 mL) and filtered through a layer of CELITE filter 
agent. The filtrate was concentrated under reduced pressure. The residue was suspended 
in 6 M aqueous hydrochloric acid (5 mL), stirred for 30 minutes, and treated with 50% 
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aqueous sodium hydroxide to adjust the mixture to pH 13. A precipitate formed and was 
isolated by filtration, washed with water, and dried. The crude product was purified by 
chromatography on a HORIZON HPFC system (silica gel, gradient elution with 0-35% 
CMA in chloroform) to yield 0.55 g of l-(2-methylpropyl)-2"propyl-6,7,8,9-tetrahydro- 
2//-pyrazolo[3,4-c]quinolin-4-amine as an off-white powder, mp 167-168 ^C. 
^H-NMR (300 MHz, CDCI3) 5 5.02 (br s, 2H), 4.26-4.16 (m, 2H), 2.94-2.83 (m, 4H), 
2.79-2,69 (m, 2H), 2.05-1.92 (m, 3H), 1.89-1.76 (m, 4H), 0.97 (d, J= 6.7 Hz, 6H) 0.95 (t, 
y=7.5Hz,3H); ^^C-NMR(75MHz,CDCl3)8 148.3, 141.2, 135.3, 134.9, 123.1, 112.1, 
51.9, 34.2, 32.0, 30.7, 25.5, 23.9, 23.3, 23.0, 22.3, 1 1.2; 
MS (APCI) m/z 287.2 (M+H)^; 

Anal, calcd for Ci7H26N4* 0.01 CF3COOH: C, 71.09; H, 9.12; N, 19.48; F, 0.20. Found: 
C, 70.77; H, 9.37; N, 19.27; F, 0.22. 

Example 48 

2-Ethyl-l-(2-methylpropyl)-6,7,8,9-tetrahydro-2//--pyrazolo[3,4-c]quinohn-4-amine 



2-EthyH-(2-methylpropyl>2J^-pyra2olo[3,4-c]quinolin-4-amine (0,700 g, 1.61 
mmol), prepared as described in Example 2, was reduced using the procedure described in 
Example 47. After chromatographic purification, the product was crystallized from 
acetonitrile to yield 0.39 g of 2-ethyl-l-(2-methylpropyl>6,7,8,9-tetrahydro-2//- 
pyra2olo[3,4-c]quinolin-4-amine as a 
white crystalHne solid, mp 206-207 °C. 



'H-NMR (300 MHz, CDCI3) 6 14.58 (br s, IH), 10.88 (br s, IH), 6.21 (br s, IH), 4.33 (q, J 

= 7.3 Hz, 2H), 2.88 (d, 7.6 Hz, 2H), 2.86-2.71 (m, 4H), 1.95 (heptet, J= 6.9 Hz, IH), 

1.88-1.76 (m, 4H), 1.56 (t, 7= 7.3 Hz, 3H), 0.99 (d, J= 6.7 Hz, 6H); 

^^C-NMR (75 MHz, CDC13) 5 149.2, 137.0, 133.2, 131.6, 122.7, 1 12.2, 45.9, 33.9, 30.5, 

26.5, 24.4, 22.3, 22,0, 21.6, 15.4; 

MS (APCI) m/z 273.2 (M+H)^; 
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Anal. calcdforC,6H24N4- 1.02 CF3COOH: C, 55.74; H, 6.49; N, 14.41; F, 14.96. Found: 
C, 55.41; H, 6.90; N, 14.38; F, 14.68. 



l-(2-Cyclohexylethyl>2-methyl-6,7,8,9-tetrahydro-2i/-pyrazolo[3,4-c]quiaolin-4-i 

NH, 



2-Methyl-H2-phenylethyl>2i/-pyrazolo[3,4-c]quinolin-4-amine (0.79 g, 2.6 
mmol), prepared as described in Example 40, was reduced using the procedure described 
in Example 47. After chromatographic purification, the product was crystallized firom 
acetonitrile to yield 0.44 g of l-(2-cyclohexylethyl>2-methyl-6,7,8,9-tetrahydro-2/f- 
pyrazolo[3,4-c]quinolin-4-ainine as a white powder, mp 230-231 °C. 
'H-NMR (300 MHz. CDCI3) 8 4.96 (br s, 2H). 4.02 (s, 3H), 3.03-2.93 (m, 2H), 2.91-2.81 
(m. 2H), 2.78-2.68 (m. 2H). 1.91-1.61 (m, 9H), 1.54-1.10 (m, 6H), 1.08-0.89 (m, 2H); 
"C-NMR (75 MHz, CDCI3) 8 148.0, 141.3, 136.4, 135.2, 122.8, 112.0, 38.2, 37.8, 37.3, 
33.1, 31.9, 26.5, 26.2, 25.1, 23.3, 22.9; 
MS (APCI) m/z 313.2 {M+Hf ; 

Anal, calcd for C,9H28N4 • 0.12 H2O: C, 72.53; H, 9.05; N, 17.81. Found; C, 72.27; H, 
9.16; N, 17.41. 



Example 49 
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Example 50 

1 -(2-Aininoethyl>2-methyl-6 J,8,94etrahydro-2/^pyrazol^ ,4-c]quinolin-4-amine 



A modification of the method described in Part A of Example 1 1 was followed. A 
mixture of ethyl 2,4-dioxo-6-phthalimidohexanoate, sodium salt (prepared as described in 
Part A of Example 23, 100 g, 295 mmol) in glacial acetic acid (0.3 L) was cooled to 9 ^'C 
before the addition of methylhydrazine (16.0 mL, 300 mmol). During the addition, the 
reaction temperature did not exceed 1 6 °C. Solids were rinsed from the inside of the flask 
walls into the mixture with acetic acid (50 mL) and the mixture was allowed to warm to 
ambient temperature and stir overnight Water was added to the mixture and additional 
soUd precipitated. The solid was isolated by filtration, dried, and recrystallized from 
ethanol. The solid was isolated and dried to yield 75.2 g of ethyl 5-[2-(l,3-dioxo-l,3- 
dihy dro-2i/-isoindol-2-y l)ethy 1]- 1 -methyl- 1 //-pyrazole-3 -carboxy late. 
PartB 

A solution of ethyl 5-[2-(l,3-dioxo-l,3-dihydro-2/]r-isoindol-2-yl)ethyl]-l-methyl- 
l//-pyra2ole-3 -carboxy late (75.2 g, 230 mmol) in 1 M aqueous hydrochloric acid (450 
mL) and acetic acid (450 mL) was heated at 100 °C (internal temperature) for 5.2 hours, 
cooled to ambient temperature, and stirred for about 12 hours. A white solid was isolated 
by filtration, washed with water, and dried to provide 52.6 g of 5-[2-(l,3-dioxo-l,3- 
dihydro-2//-isoindol-2-yl)ethyl]-l -methyH/f-pyrazole-3-carboxylic acid. 
Parte 

Toluene (250 mL) and thionyl chloride (30.4 mL, 418 mmol) were added to 5-[2- 
( 1 ,3 -dioxo- 1 ,3 -dihydro-2//-isoindol-2-y l)ethyl]- 1 -methyl- 1 //-pyrazole-3-carboxy 1 ic acid 
(50.0 g, 167 mmol). The mixture was heated at reflux for 2 hours, cooled to ambient 
temperature, and poured onto ice. A solid was isolated by filtration, washed with water, 
and dried to afford 47.5 g of a white solid. 




NH^ 



Part A 
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PartD 

To a solid from Part C (25.0 g) in dichloromethane (250 mL) at 0 °C was added 
concentrated ammonium hydroxide (50 mL) in one portion. The mixture was stirred for 5 
minutes, then hexanes (200 mL) was added and the mixture was filtered, washed with 
water, then dried to provide 13.07 g of 5-[2-(l,3-dioxo-l,3-dihydro-2//-isoindol-2- 
yl)ethyl]-l-methyHi^-py^azole-3-carboxamide as a white powder. 
PartE 

To a mixture of 5-[2-(l,3-dioxo-l,3-dihydro-2i/-isoindol-2-yl)ethyl]-l-methyl'ljy- 
pyrazole-3-carboxamide (10.5 g, 35.2 mmol) and pyridine (5.69 mL, 70.4 mmol) in 
dichloromethane (200 mL) at 0 °C was added trifluoroacetic anhydride (5.47 mL, 38.7 
mmol) over two minutes. The solution was stirred at 0 "^C for about 20 minutes, then was 
allowed to warm to ambient temperature. After 2 hours, more pyridine (2.8 mL) and 
trifluoroacetic anhydride (1.5 mL) were added. The reaction was quenched by adding 2 M 
sodiimi carbonate (200 mL). The mixture was extracted with chloroform. The organic 
layers were combined, dried over magnesium sulfate, filtered, and concentrated imder 
reduced pressure to a volume of about 50 mL. A white solid was present. Heptane (150 
mL) was added, and the mixture was concentrated to a volume of about 25 mL, then 
hexanes were added and the solid was collected by filtration. The white solid was washed 
with hexanes and dried to provide 8.50 g of 5-[2-(l,3-dioxo-l,3-dihydro-2//-isoindol-2- 
yl)ethyl]-l -methyl- l//-pyrazole-3-carbonitrile that contained a small amount of an 
impurity. 
PartF 

To a mixture of 5-[2-(l,3-dioxo-l,3-dihydro-2//-isoindol-2-yl)ethyl]-l-methyl-liy- 
pyrazole-3-carbonitrile (8.50 g, 30.3 mmol) and potassium acetate (4,50 g, 45.5 mmol) in 
acetic acid (40 mL) and dichloromethane (120 mL) was slowly added bromine (6.79 g, 
42.5 mmol). The mixture was stirred overnight. Saturated aqueous sodium 
hydrogensulfite was added until the mixture became colorless, then the mixture was 
concentrated under reduced pressure to form a slurry. Water (200 mL) was added to the 
slurry and a white solid was isolated by filtration, washed with water, and dried to afford 
9. 1 5 g of 4-bromo-5-[2-(l ,3-dioxo- 1 ,3-dihydro-2/f-isoindol-2-.yl)ethyl]- 1 -methyl- 1//- 
pyrazole-3-carbonitrile as a white solid. 
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PartG 

A mixture of hydrazine hydrate (6.40 g, 127 mmol) and 4-bromo-5-[2-(l,3-dioxo- 
l,3-dihydro-2jff-isoindoI-2-yl)ethyl]-l-niethyl-lJy-pyrazole-3"Carb^^ (9.15 g, 25.5 
nunol) in ethanol (200 mL) was heated at reflux for 80 minutes, then was allowed to cool 
5 to ambient temperature in a water bath. A precipitate formed and was isolated by filtration 
and washed with cold ethanoL The filtrate was concentrated under reduced pressure, and 
the resulting white solid was twice treated with toluene and concentrated under reduced 
pressure then dried under vacuum to provide 5.74 g of 5-(2-aminoethyl)-4-bromo-l- 
methyH//-pyra2X)le-3-carbonitrile as an off-white solid. 
10 PartH 

Di-/er^butyl dicarbonate (13.3 g, 60.9 mmol) was added to a mixture of 5-(2- 
aminoethyl)-4-bromo-l-methyHi/-pyrazole-3-carbonitrile (1 1.62 g, 50.7 mmol) in 1- 
methyl-2-pyrrolidinone at 0 °C. The mixture was allowed to warm to ambient temperature 
and was stirred for 20 minutes; a solution formed. Water was added to the stirred solution, 

15 causing a solid to form. The mixture was cooled and the solid was isolated by filtration, 
washed with water, and dried. The crude product was purified by chromatography on a 
HORIZON HPFC system (silica gel, gradient elution with 60-75% ethyl acetate in 
hexanes). The appropriate fi^ctions were combined and concentrated under reduced 
pressure to provide 12.0 g of tert-hntyl 2-(4-bromo-3-cyanO"l-methyHi/-pyrazol-5- 

20 yl)ethylcarbamate as a white solid. 
Parti 

A mixture oftert-hutyl 2-(4-bromo-3-cyano-l-methyHif-pyra2ol-5- 
yl)ethylcarbamate (19,1 g, 58.0 mmol), 2-aminophenylboronic acid hydrochloride (15.09 
g, 87.03 mmol), triphenylphosphine (1.37 g, 5.22 nmiol), palladiimi (II) acetate (390 mg, 

25 1.74 mmol), 2 M aqueous sodium carbonate (87 mL, 174 mmol), 1-propanol (100 mL), 
and water (20 mL) was heated at 1 00 °C for 4 hours under a nitrogen atmosphere. 
Additional 1-propanol (100 mL) and water (20 mL) were added and the mixture was 
heated at 100 °C overnight. The mixture was allowed to cool to ambient temperature and 
chloroform (200 mL) was added. After 10 minutes, the mixture was transferred to a 

30 separatory funnel and the organic layer was isolated and washed with water (200 mL) and 
brine (200 mL). The combined organic layers were dried over sodium sulfate, filtered, and 
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concentrated to provide an oil that was purified by flash chromatography (silica gel, 
eluting sequentially wdth chlorofonn, 10% CMA in chloroform, and finally 40% CMA in 
chloroform) to yield an oil that was used in the next step. 
Part J 

5 Acetyl chloride (7.8 g, 100 mmol) was added to ethanol (1 00 mL) at 0 °C. The 

resulting solution was added to the oil fiom Part I. The solution was heated at reflux 
overnight. Upon cooling to ambient temperature, a precipitate formed that was isolated by 
filtration, washed with a small amount of cold ethanol, and dried under vacuum at 75 °C 
for 4 hours to give 7.34 g of l-(2-ammoethyl>2-methyl-2//-pyrazolo[3,4-c]quinolin-4- 

1 0 amine dihydrochloride as a white solid. 
PartK 

A solution of l.(2-ammoethyl>2-methyl-2/f-pyrazolo[3,4-c]quinolin-4-amine 
dihydrochloride (7.20 g, 22.9 mmol) in trifluoroacetic acid (75 mL) was treated with 
platinum (IV) oxide (7.0 g) and shaken under hydrogen pressure (50 psi, 3.4 x lO' Pa) for 

1 5 24 hours on a Parr apparatus. The reaction mixture was diluted with chloroform (50 mL) 
and methanol (25 mL) and filtered through a layer of CELITE filter agent. The filtrate was 
concentrated under reduced pressure. The residue was suspended in concentrated 
hydrochloric acid (5 mL), stirred for 2 hours, treated with 50% aqueous sodium hydroxide 
to adjust the pH to 13, and stirred at ambient temperature overnight. The mixture was 

20 diluted with water (1 00 mL) and was extracted with chloroform (5x150 mL). The 

combined organic layers were dried over sodium sulfate, filtered, and concentrated under 
reduced pressure to yield 5.10 g of l-(2-aminoethyl)-2-methyl-6,7,8,9-tetrahydro-2//- 
pyrazolo[3,4-c]quinolin-4-amine as an off-white foam. 

'H-NMR (300 MHz, DMSO-da) 6 6.12-3.20 (br abs., 4H), 4.04 (s, 3H), 3.21-3.10 (m, 2H). 
25 2.91-2.76 (m, 4H), 2.61-2.52 (m, 2H), 1.80-1.67 (m, 4H); 
MS (APCI) m/z 246.3 (M+H)^. 
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Example 51 

l-(2-Aminoethyl)-2-propyl-6J,8,94etrahydro-2/y-pyrazoIo[3,4-c^ 



A modification of the method described in Part A of Example 1 1 was followed. A 
mixture of ethyl 2,4-dioxo-6-phthalimidohexanoate, sodium salt (prepared as described in 
Part A of example 23, 67.9 g, 200 mmol) in glacial acetic acid (0.2 L) was cooled to 9 
before the addition of propylhydrazine oxalate (32.8 g, 200 mmol). During the addition, 
the reaction temperature did not exceed 17 °C. The mixture was allowed to warm to 
ambient temperature and stir for 4 horus. Water (600 mL) was added to the mixture and 
additional solid precipitated. The solid was isolated by filtration, washed with water, and 
dried to yield 67.4 g of a yellow solid. The solid was stirred in 1 M aqueous potassium 
acetate (3 1 1 mL), isolated by filtration, washed with water, dried, and recrystallized firom 
ethanol/heptane. The final solid was isolated, washed with 2:1 heptane/ethyl acetate, and 
dried to yield 45.2 g of ethyl 5-[2-(l,3-dioxo-l,3-dihydro-2i/-isoindol-2-yl)ethyl]-l- 
propyl- 1 //-pyrazole-3 -carboxy late. 
PartB 

A stirred solution of ethyl 5-[2-(l,3-dioxo-l,3-dihydro-2i/-isoindol-2-yl)ethyl]-l- 
propyl-l//-pyrazole-3 -carboxy late (45.1 g, 127 mmol) in 1 M aqueous hydrochloric acid 
(157 mL) and acetic acid (157 mL) was heated at 95 °C (internal temperature) for 10 hours 
and then cooled to 10 °C. Water (300 mL) was added and a white solid was isolated by 
filtration, washed with water and diethyl ether, and dried. The solid was treated with 
toluene (150 mL) and heated at reflux for 3 hours with a Dean-Stark trap. The mixture 
was cooled in an ice bath to 1 0 °C and a solid was isolated by filtration and dried to 
provide 28.85 g of 5-[2-(l,3-dioxo-l,3-dihydro-27/-isoindol-2-yl)ethyl]-l-propyl-l/?- 
pyrazole-3 -carboxy lie acid. 




Part A 
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Parte 

Toluene (70 mL) and thionyl chloride (70 mL) were added to 5-[2-(l,3-dioxo-l,3- 
dihydro-2//-isoindol-2-yl)ethyl]-l-propyl-l/?'-pyrazole-3-carboxylic acid (28.8 g, 87.8 
mmol) and the mixture was heated at reflux for 1 hour, cooled to ambient temperature, and 
concentrated under reduced pressure to yield a yeUow solid. The solid was dissolved in 
dichloromethane (200 mL). The solution was cooled to 0 "C, tfien concentrated 
ammonium hydroxide (125 mL) was added in one portion. The resulting mixture was 
stirred for 1 hour at 0 °C. The dichloromethane was removed under reduced pressure. A 
solid was isolated by filtration, washed with water, and dried to afford 28.70 g of 5-[2- 
(1 ,3-dioxo-l ,3-dihydro-2^r-isoindol-2-yl)ethyl]-l -propyl-lif-pyrazole-3-carboxamide. 

PartD 

To a mixture of 5-[2-(l,3-dioxo-l,3-dihydro-2/f-isoindol-2-yl)ethyl]-l-propyl-l//- 
pyrazole-3-carboxamide (16.3 g, 50.0 mmol) and pyridine (20.9 mL, 150 mmol) in 
dichloromethane (100 mL) at 0 °C was added a solution of trifluoroacetic anhydride (9.89 
mL, 70,0 mmol) in dichloromethane (100 mL) over ten minutes. The solution was stirred 
at 0 °C for about 15 minutes, then was allowed to warm to ambient temperature. After 45 
minutes, saturated aqueous sodium bicarbonate (200 mL) was added and the 
dichloromethane was removed under reduced pressure. A white solid was isolated by 
filtration, washed with water, and dried. The solid was recrystallized firom 1:1 
heptane/ethyl acetate to yield 5-[2-(l,3-dioxo-l,3-dihydro-2ii-isoindol-2-yl)ethyl>l- 
propyl-lii/-pyrazole-3-carbonitrile. 
FartE 

To a solution of 5-[2-(l,3-dioxo-l,3-dihydro-2/f-isoindol-2-yl)ethyl]-l-propyl-l//- 
pyrazole-3-carbonitrile (14.1 g, 45.7 mmol) and potassium acetate (6.73 g, 68.6 mmol) in 
acetic acid (91 mL) and dichloromethane (46 mL) was slowly added bromine (3.28 g, 64.0 
mmol). The mixture was stirred for one day. Saturated aqueous sodium hydrogensulfite 
was added until the mixture became colorless, then the mixture was concentrated under 
reduced pressure to form a slurry. Water (450 mL) was added to the slurry and a white 
solid was isolated by filtration, washed with water, and dried to afford 17.24 g of 4-bromo- 
5-[2-(1.3-dioxo- 1 ,3-dihydro-2//-isoindol-2-yl)ethyl]- 1 -propyl- lif-pyrazole-3-carbonitrile 

as a white solid. 
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PartF 

A mixture of hydrazine hydrate (1 1.1 g, 222 mmol) and 4-bromo-5-[2-(l,3-dioxo- 
l,3-dihydro-2i7-isoindol-2-yl)ethyl>l-propyl4/f-pyrazole-3-carbonitriIe (17.2 g, 44.4 
mmol) in ethanol (570 mL) was heated at reflux for 90 minutes, then was allowed to cool 
to ambient temperature. A precipitate was isolated by filtration and washed with cold 
ethanol. The filtrate was concentrated under reduced pressuie to generate an off-white 
solid that was suspended in dichloromethane (133 mL). Di-fer/-butyl dicarbonate (1 1.6 g, 
53.3 mmol) was added to the mixture, which was then stirred overnight. The mixture was 
filtered and the filtrate was concentrated under reduced pressure to yield a yellow oil. The 
crude product was purified by chromatography on a HORIZON HPFC system (silica gel, 
gradient elution with 40-60% ethyl acetate in hexanes). The appropriate fractions were 
combined and concentrated imder reduced pressiu*e to provide 15.8 g of /er/-butyl 2-(4- 
bromo-3-cyano-l-propyl-l//-pyrazol-5-yl)ethylcarbamate as a colorless oil, 
PartG 

A flask containing a mixture of tert-hutyl 2-(4-bromo-3-cyano-l-propyH//- 
pyrazol-5-yl)ethylcarbamate (15.8 g, 44.2 mmol), 2-aminophenylboronic acid 
hydrochloride (1 1.5 g, 66.3 mmol), triphenylphosphine (1.04 g, 3.98 mmol), palladium (II) 
acetate (299 mg, 1.33 mmol), 2 M aqueous sodium carbonate (67 mL, 133 nmiol), 1- 
propanol (77.4 mL), and water (15.5 mL) was heated overnight under a nitrogen 
atmosphere in a 100 °C oil bath. The reaction was allowed to cool to ambient temperature 
and water (300 mL) was added. The mixture was extracted with chloroform, dried over 
magnesium sulfate, filtered, and concentrated to provide an oil that was purified twice by 
flash chromatography (silica gel, first colunm: eluted sequentially with 0-10% CMA in 
chloroform, and then 25% CMA in chloroform; second column: gradient elution with 50- 
60% ethyl acetate in hexanes) to yield 7.3 g of ^er^-butyl 2-(4-amino-2-propyl-2/?- 
pyrazolo[3,4-c]quinolin-l-yl)ethylcarbamate as a yellow resin. 
PartH 

Acetyl chloride (7.1 mL, 100 mmol) was added to ethanol (100 mL) atO °C. The 
resulting solution was added to the tert-hutyl 2-(4-amino-2-propyl-2//-pyra2olo[3,4- 
clquinolin-l-yOethylcarbamate from Part G. The solution was heated at reflux for 9.5 
hours. Upon cooling to ambient temperature, a precipitate formed that was isolated after 
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two days by filtration, washed with a small amount of cold ethanol, and dried to yield 5.78 
g of l-(2-aminoethyl)-2-propyl-2i/-pyra2olo[3,4-c]quinolin-4-amme dihydrochloride as a 

white solid. 
Parti 

5 1 -(2-Aminoethyl>2-propyl-2//-pyrazoIo[3,4-c]quinolin-4-amine dihydrochloride 

(2,50 g, 7.30 mmol) was reduced using the procedure described in Example 47. After the 
reaction was filtered and concentrated, the residue was triturated with diethyl ether to 
precipitate a solid that was isolated by filtration, washed with diethyl ether, and dried 
under vacuum. After chromatographic purification, the product was crystallized fi-om 

1 0 acetonitrile to yield 0.44 g of the 6te-trifluoroacetic acid salt of 1 -(2-aminoethyl>2-propyl- 
6,7,8,9-tetrahydro-2/f-pyrazolo[3,4-c]quinolin-4-amine as a white powder, 228-230 ""C. 
^H-NMR (300 MHz, DMSO-de) 5 13.13 (s, IH), 9.30-6.50 (br peaks, 5H), 4.42 (t, J= 12 
Hz, 2H), 3.47-3.33 (m, 2H), 3.1 1-2.92 (m, 2H), 2.87-2.75 (m, 2H), 2.68-2.57 (m, 2H), 
1.99-1.86 (m, 2H) 1.86-1.68 (m, 4H); 

1 5 MS (APCI) m/z 274.3 (M+H)''. 

Examples 52-55 

A mixture of rerr-butoxycarbonylamino-3-pyridylboronic acid (prepared as 
described in Parts A and B of Example 15, 1.9 equivalents) in 1-propanol (15 mL) and 1 

20 M aqueous HCl (15 mL) was heated at 80 ""C for 1 hour. The reaction was allowed to cool 
to ambient temperature and solid sodium carbonate (1.5 equivalents) was added with 
stirring. A solution of a 4-bromo-l ,5-disubstitued-lif-pyrazole-3-carbonitrile (1 .5 1-2.07 
g, 6.63-7.80 nunol, 1 equivalent) shown in the table below in 1-propanol (4-5 mL) was 
added, followed by triphenylphosphine (0.06 equivalent) and palladium (II) acetate (0.02 

25 equivalent). In Example 55, tetrakis(triphenylphosphine)palladium(0) (0,05 equivalent) 
was used instead of triphenylphosphine and palladium (II) acetate. The flask was fitted 
with a reflux condenser and a nitrogen inlet line, then was placed under vacuum and back- 
filled with nitrogen three times. The pale yellow solution was heated under a nitrogen 
atmosphere at 100 °C for 18-21 hours. The 1-propanol was evaporated under reduced 

30 pressure. The remaining liquid was dissolved in chloroform (1 00 mL), washed with water 
(100 mL), dried over magnesium sulfate, filtered, and concentrated under reduced 
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pressure. The crude product was purified by chromatography on a HORIZON HPFC 
system (silica gel, gradient eiution using 0-30% CMA in chloroform). In Example 55, a 
gradient eiution with 0-25% CMA in chloroform was used. The appropriate fractions were 
combined and concentrated to yield a pale yellow solid that was recrystallized from boiling 
5 acetonitrile. White crystals were isolated, washed with cold acetonitrile, and dried 
overnight at 60 °C in a vacuum oven to provide the product. 

Example 52: Isolated 0.18 g of l,2-diethyl-2/f-pyrazolo[3,4-c]-l,8-naphthyridin-4-amine 
as ofif-white needles, mp 286-288 °C. 

'H NMR (300 MHz, d^-DMSO) 5 8.46 (dd, J = 4.7, 1.9, IH), 8.24 (dd, J = 7.8, 1.9, IH), 
10 7.16 (dd, J= 7.8, 4.7. IH), 7.05 (s, 2H), 4.42 (q, J= 7.1, 2H), 3.24 (q, J= 7.5, 2H), 1.47 (t, 
J= 7.1, 3H), 1.24 (t, J= 7.5, 3H); 

"C NMR (75 MHz, dg-DMSO) 6 154.6, 153.0, 146.9, 139.8, 135.2, 129.8, 117.0, 115.8, 
114.2,44.5,18.2,15.9,13.1; 

Anal, calcd for CisHisNs: C, 64.71; H, 6.27; N, 29.02. Found: C, 64.49; H, 6.3 1 ; N, 
15 29.19. 

Example 53: Isolated 90 mg of l-ethyl-2-propyl-2//-pyrazolo[3,4-c]-l,8-naphthyridin-4- 
amine as ofif-white needles, mp 303-305 °C. 

'H NMR (300 MHz, de-DMSO) 6 8.46 (dd, J= 4.7, 1 .9, IH), 8.24 (dd, J = 7.8, 1 .9, IH), 
7.16 (dd, J= 7.8, 4.7, IH), 7.06 (s, 2H), 4.34 (q, J= 6.9, 2H), 3.24 (q, J= 7.5, 2H). 1.90 
20 (sextet, J= 7.1, 2H), 1 .26 (t, 7 = 7.8, 3H), 0.91 (t, J= 7.5, 3H); 

"C NMR (75 MHz, de-DMSO) 6 153.0, 149.5, 146.9, 140.3, 135.2, 129.8, 117.0, 115.7, 
114.2, 50.9, 23.6, 18.2, 13.1, 10.9; 

Anal, calcd for C14H17N5: C, 65.86; H, 6.71; N, 27.43. Found: C, 65.80; H, 6.67; N, 
27.50. 

25 Example 54: Isolated 0.156 g of 2-methyl-l-(2,2-dimethylpropyl>2H-pyrazolo[3,4-c]-l,8- 
naphthyridin-4-amine as off-white needles, mp 323-326 °C. 

'HNMR(300MHz,d6-DMSO)5 8.49(dd,J=7.9, 1.9, IH), 8.44 (dd, J= 4.6, 1.6, IH), 
7.12 (dd, J= 7.8, 4.7, IH), 7.08 (s, 2H), 4.10 (s, 3H), 3.23 (s, 2H), 0.99 (s, 9H); 
"C NMR (75 MHz, dg-DMSO) 5 154.8, 153.0, 147.0, 137.5, 135.0, 130.5, 1 17.5, 116.4, 
30 114.4,38.4,37.0,35.3,29.4; 
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Anal, calcd for C15H19N5: C, 66.89; H, 7.11; N, 26.00. Found: C, 66.95; H, 6.95; N, 
26.08. 

Example 55: Isolated 0.24 g of 2-benzyl-l-(2-methylpropyl)-2//-pyrazolo[3,4-c]-l,8- 
naphthyridin-4-aniine as off-white needles, mp 232-235 "C. 

'H NMR (300 MHz, dfi-DMSO) 5 8.46 (dd, J = 4.4, 1.6, IH), 8.28 (dd, J = 7.8, 1.9, IH), 
7.36-7.27 (m, 3H), 7.19-7.13 (m, 5H), 5.70 (s, 2H), 3.12 (d, J= 8.5, 2H), 1.95 (septet, 
6.9, IH), 0.92 (d, J= 6.6, 6H); 

"C NMR (75 MHz,d6-DMSO)8 154.8, 153.1, 147.1, 138.9, 136.9, 135.6, 130.2, 128.6, 
127.6, 126.7, 116.9, 114.1, 53.3, 33.2, 28.6, 21.8; 

Anal, calcd for C20H21N5: C, 72.48; H, 6.39; N, 21.13. Found: C, 72.24; H, 6.56; N, 
21.18. 



Examples 52-55 



NH3 

1 JL N-R2 

0 \ 


Example 


Starting Material 


Ri 


R2 


52 


4-Bromo- 1 ,5 -diethyl- 1 //-pyrazole-3-carbomtrile 

(prepared Example 11) 


-CH2CH3 


-CH2CH3 


53 


4-Bromo-5-ethyl- 1 -propyl- 1 //-pyrazole-3- 
carbonitrile (prepared in Example 44) 


-CH2CH3 


-CH2CH2CH3 


54 


4-Bromo- 1 -methyl-5-(2,2-dimethylpropyl> 1 H- 
pyrazole-3-carbonitrile (prepared in Example 

37) 


-CH2C(CH3)3 


-CH3 


55 


4-Bromo- 1 -benzyl-5-(2-methylpropyl)- 1 H- 
pyrazole-3-carbonitrile (prepared in Example 8) 


-CH2CH(CH3)2 


-CH2C6H5 
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Example 56 

2-Butyl- 1 -(2-methyIpropy l>-2//-pyrazolo[3 ,4-c]- 1 ,6-naphthyridin-4-amine 




Part A 

5 A 2.5 M solution of /7-butyl lithium in hexane (100 mL, 250 mmol) was added over 

20 minutes to a stirred solution of ter t-hntyl pyridin-4-ylcarbamate (19.4 g, 100 mmol) and 
N,N,N^N'-tetramethylethylenediamine (31.4 g, 270 mmol) in THF (500 mL) at-78 ^C. 
tertSutyl pyridin4-ylcarbamate is available from a literature procedxire (Spivey, A. C. et 
al 1 Org, Chem. 1999, 64, 9430-9443). A white solid appeared and the mixture was 

10 stirred for 10 minutes at -78 °C, then was allowed to warm slowly to -A °C before cooling 
to -78 °C again. Trimethyl borate (39.5 g, 380 mmol) was added over 15 minutes. The 
solution was allowed to warm to 0 then was poured into saturated aqueous ammonium 
chloride (500 mL). The mixture was stirred for 2 minutes. After standing at ambient 
temperature overnight, the mixture was partitioned between diethyl ether and brine. The 

15 organic layer was separated and washed with brine, A white solid formed in the organic 
layer and was isolated by filtration. The solid was washed sequentially with diethyl ether, 
water, and diethyl ether, then was dried to provide 17.1 g of 4-[(/er/- 
butoxycarbonyl)amino]pyridin-3-ylboronic acid as a white solid. 
PartB 

20 2-Butyl- 1 -(2-methy lpropyl)-2/f-pyrazolo[3 ,4-c]- 1 ,6-naphthyridin-4-amine was 

synthesized from 4-[(/err-butoxycarbonyl)amino]pyridin-3-ylboronic acid (2.48 g, 10.4 
mmol) and 4-bromo-l-butyl-5-(2-methylpropyl)-l^-pyrazole-3-carbonitrile (prepared as 
described in Parts A-F of Example 4, 1.56 g, 5.49 mmol) according to the reaction 
conditions described in Examples 52-54. Additional palladium (II) acetate (50 mg) and 

25 triphenylphosphine (170 mg) were added after the reaction had been heated for 23 hours. 
After the addition, the flask was placed under vacuum and back-filled with nitrogen twice. 
The solution was heated at 100 °C for an additional 29 hours. The reaction was worked-up 
and purified as described in Example 54, but was not recrystallized from acetonitrile, to 

. -202- 



wo 2006/107753 



PCT/US2006/011953 



provide 25 mg of 2-butyl-l-(2-methylpropyl>2/f-pyrazolo[3,4-c]-l,6-naphthyridin-4- 
amine as an off-white solid. 

'H NMR (300 MHz, dfi-DMSO) 8 9.10 (s, IH), 8.31 (d, J = 5.4, IH), 7.30 (d,7= 5.4, IH). 
7.25 (s, 2H), 4.37 (t, J= 12, 2H), 3.17 (d, J= 7.5, 2H), 2.10-1.86 (m, 3H), 1.39-1 .32 (m, 
2H), 0.99 (d, J= 6.6, 6H), 0.92 (t, J= 7.6, 3H); 
HRMS Measured Mass (M+H)"" 298.2023. 

Example 57 

2-Propyl-l-[3-(3-pyridin-3-ylisoxazol-5-yl)propyll-2/f-pyrazolo[3,4-c]quinolin-4-amine 




Part A 

A mixture of l-(4-chlorobutyl>2-propyl-2//-pyrazolo[3,4-c]quinolin-4-amine 
(prepared as described in Example 46, 5.00 g, 15.8 mmol), 4-dimethylaminopyridine (0.04 
g, 0.316 mmol), di-^er/-butyldicarbonate (13.8 g, 63.12 imnol), and triethylamine (5.50 
mL, 39.5 mmol) was heated at 90 "C for 20 minutes and a solution formed. The 
temperature was decreased to 60 °C and the solution was heated for 1 hour. The solution 
was allowed to cool to ambient temperature and was concentrated under reduced pressure. 
The resulting oil was partitioned between dichloromethane and 1 M aqueous potassium 
hydroxide. The organic layer was washed with water and brine, dried over sodium sulfate, 
filtered, and concentrated to a yield an oil that was dried under vacuum. The oil was 
triturated with an approximately 1:1 diethyl ether/hexanes solution, resulting in the 
formation of a solid that was isolated by filtration and dried to provide 5.68 g of di(ter/- 
butyl) l.(4-chlorobutyl>2-propyl-2i/-pyrazolo[3,4-c]quinolin-4-ylimidodicarbonate as a 

tan solid. 
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PartB 

Potassium acetate (0.83 g, 8.432 mmol) and sodium iodide (16 g, 1.05 mmol) was 
added to a solution of di(rer^butyl) l-(4-chlorobutyl)-2-propyi-2i/-pyrazolo[3,4- 
c]quinoiin-4-ylimidodicarbonate (2.18 g, 4.22 mmol) in DMF (15 mL). The reaction 
5 mixture was heated at 90 °C imder a nitrogen atmosphere for 4.5 hoxirs. The reaction was 
allowed to cool to ambient temperature and the volatiles were removed imder reduced 
pressre. The resulting oil was partitioned between ethyl acetate and water. The organic 
layer was isolated and washed with water (2 x 25 mL) and brine (3 x 20 mL), dried over 
magnesium sulfate, filtered, and concentrated under reduced pressure to yield an oil that 
1 0 was dried under vacuum to provide 1 .76 g of 4-{4-[bis(/er/-butoxycarbonyl)amino]-2- 
propyl-2//-pyrazolo[3,4-c]quinolin-l-yl}butyl acetate. 
Parte 

Potassium carbonate (6 mg, 0.041 mmol) was added to a solution of 4-{4-[bis(^er^- 
butoxycarbonyl)amino]-2-propyl-2J7-pyrazolo[3,4-c]quinolin-l-yl}butyl acetate (0.8823 g, 

15 1.632 nmiol) in methanol (5 mL). The mixture was stirred at ambient temperature for 1.3 
hours. The volatiles were removed under reduced pressure. The resulting oil was purified 
by flash chromatography (silica gel, eluted with 100% ethyl acetate) to yield 0.1465 g of 
di(rer/-buty 1) 1 -(4-hy droxybuty l>2-propy l-2//-pyrazolo[3 ,4-c]quinolin-4- 
ylimidodicarbonate in about 87% purity. 

20 PartD 

To dichloromethane (5 mL) at -78 °C was added dimethylsulfoxide (0.12 mL, 1.6 
mmol) and oxalyl chloride (0.1 1 mL, 1.2 nmiol). After several minutes, a solution di{tert- 
butyl) l-(4-hydroxybutyl)-2-propyl-2//-pyrazolo[3,4-c]quinolin-4-ylimidodicarbonate 
(0.5449 g, 1.093 mmol) and triethylamine (0.46 mL, 3.3 mmol) in dichloromethane (5 mL) 

25 was added dropwise to the -78 °C solution. After 15 minutes, the cooling bath was 

removed and the solution was allwed to warm to ambient temperature, during which time 
more dichloromethane (20 mL) was added. The solution was transferred to a separatory 
fimnel and washed with aqueous potassium carbonate, water, and brine. The solution was 
dried over sodium sulfate, filtered, and concentrated imder reduced pressure. The resulting 

30 oil was dried under vacuum to yield 0.5845 g of di(rer/-butyl) l-(4-oxobutyl)-2-propyl-2//- 
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pyrazoIo[3,4-c]quinolin-4-ylimidodicarbonate that contained a small amount of 

dimethylsulfoxide, but was used without further purification. 

PartE 

Diethyl l-dia20-2-oxopropylphosphonate (0,28 g, 1.3 mmol) was prepared by the 
method of Bestmann, H. J. et al, Synlett, 1996, 6, 521-522 and added to a stirred mixture 
ofdi(/er/-butyl) l-(4-oxobutyl>2-propyl-2//-pyrazolo[3,4-c]quinolin"4-ylimidodicarbonate 
(0.543 g, 1.09 mmol) and potassium carbonate (0.31 g, 2.2 mmol) in methanol (5 mL) at 
ambient temperature. After 4 hours, the reaction was concentrated under reduced pressure. 
The oil was dissolved in dichloromethane, washed with water and brine, dried over sodium 
sulfate, filtered, and concentrated under reduced pressure. The crude product was purified 
by flash chromatography (silica gel, eluted with 5% ethyl acetate in dichloromethane) to 
yield 0.2498 g of a white solid that was used without further purification in the next step. 
PartF 

A^-Chlorosuccinimide (0. 1 5 g, 1 .0 mmol) was added to a solution of 3-pyridine 
aldoxime (0.13 g, 1 .0 mmol ) in THF (5 mL). The solution was stirred at ambient 
temperature for 1 day. The material from Part E (0.2498 g, 0.5071 mmol) and anhydrous 
triethylamine (0.16 mL, 1,1 mmol) were added and the solution was heated at 60 °C for 20 
hours. The volatiles were removed under reduced pressure to yield a brown oil that was 
purified by flash chromatography (silica gel, sequential elution with 40% ethyl acetate in 
hexanes, 40% ethyl acetate in dichloromethane, and finally 1 00% ethyl acetate) to yield 
0.1 105 g of material that was used without further purification in the next step. 
PartG 

A solution of the material from Part F (0. 1 1 05 g) in a solution of 1 : 1 
ethanol/concentrated hydrochloric acid was heated at 60 °C under a nitrogen atmosphere 
for 2 hours. The volatiles were removed under reduced pressure. The resulting oil was 
dissolved in water and 1 drop of 50% aqueous sodium hydroxide was added to adjust the 
pH to 14. The mixture was extracted with dichloromethane several times. The organic 
layers were combined, washed with water and brine, dried over magnesium sulfate, 
filtered, and concentrated imder reduced pressure to yield an oil. The oil was dried under 
vacuimi, then triturated with hexanes to yield a solid that was isolated by filtration. The 
solid was dried under vacuum at 70 °C to yield 0.0376 g of 2-propyl-l-[3-(3-pyridin-3- 
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ylisoxazol-5-yl)propyl]-2/f-pyrazoIo[3,4-c]quinolin-4-amine as a white powder, mp 192,0- 
193.0 

NMR (300 MHz, CDCI3) 5 8.99 (dm, J = 1.5 Hz, IH), 8.68 (dm, / = 3.2 Hz, IH), 8. 1 1 
(dm, J = 8.0 Hz, IH), 7.81(d, 7= 6.7 Hz, IH), 7.70 (d, J = 7.1 Hz, IH), 7.40-7.43 (m, 2H), 
5 7.23-7.28 (m, IH), 6.38 (s, IH), 5.36 (s, 2H), 4.29 (t, J = 7.4 Hz, 2H), 3.47 (t, J = 7.9 Hz, 
2H), 3.03 (t, J = 7.3 Hz, 2H), 2.26 (t, J = 7.9 Hz, 2H), 1 .98 (q, J = 7.3 Hz, 2H), 0.99 (t, J 
= 7.4 Hz, 3H); 

MS (APCI) m/z 412 (M + H)"^; 

Anal, calcd for C24H24N6O • O.2C2H6O: C, 69,50; H, 6.02; N, 19.93. Found: C, 69.15; H, 
10 5.75; N, 20.09. 

Example 58 

l-(2-Cyclohexylethyl)-2-ethyl-6,7,8,9-tetrahydro-2//-pyrazolo[3,4-c]qiiinolm^ 




1 5 A mixture of 2-ethyl-l -(2-phenylethyl)-2/ir-pyrazolo[3,4-c]quinolin-4-amine 

(prepared as described in Example 41, 575 mg, 1.81 nmiol) and platinum (IV) oxide (290 
mg) in trifluoroacetic acid (8 mL) was shaken under hydrogen pressure (50 psi, 3.4 x 10^ 
Pa) for 22.5 hours on a Parr apparatus. The reaction mixture was filtered through a 
poly(tetrafluoroethylene) membrane to remove the catalyst. The filtrate was concentrated 

20 under reduced pressure. The crude product was purified by chromatography on a 

HORIZON HPFC system (silica gel, gradient elution using Q-30% CMA in chloroform) 
and the appropriate fi*actions were concentrated to yield a solid that was slurried in hot 
acetonitrile. The mixture was allowed to cool to ambient temperature with stirring, then 
318 mg of l-(2-cyclohexylethyl>2-ethyl-6,7,8,9-tetrahydro-2ftr-pyrazolo[3,4-c]quinolin-4- 

25 amine was isolated as a white powder, mp 177.0-179.0 °C. 
MS (APCI) m/z 327 (M + H)*"; 
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Anal, calcd for C20H30N4: C. 73.58; H, 9.26; N, 17.16. Found: C, 73.48; H. 9.01; N, 
17.16. 

Example 59 

l-(2-CycIohexylethyl>2-propyl-6J,8,9-tetrahydro-2i/-pyrazolo[3,4-c]qui^^ 

NH, 



A mixture of l<2-phenylethyl>2-propyl-2H-pyrazolo[3,4-c]quinolin-4-amine 
(prepared as described in Example 42, 400 mg, 1.21 mmol) and platinum (TV) oxide (200 
mg) in trifluoroacetic acid (8 mL) was shaken under hydrogen pressure (50 psi, 3.4 x 10* 
Pa) on a Parr apparatus for 18 hours and worked up using the method described in 
Example 58 to afford 217 mg of l-(2-cyciohexylethyl>2-propyl-6,7,8,9-tetrahydro-2/f- 
pyrazolo[3,4-c]quinolin-4-amine as a white powder, mp 173-174.5 °C. 
MS (APCI) m/z 341 (M + H)*; 

Anal, calcd for C21H32N4: C, 74.07; H, 9,47; N, 16.45. Found: C, 73.77; H, 9.73; N, 
16.49. 
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Example 60 

2-Butyl-l-[2-(propylsidfonyl)ethyl]-2/f-pyrazolo[3,4-c]quinolin-4-am 




o=s=o 




Part A 



Solid sodium hydride (60% dispersion in oil, 2.90 g, 72.3 mmol) was added in 
portions over 5 minutes to a stirred solution of 1-propanethiol (6.00 g, 78.8 mmol) in 
tetrahydrofuran (262 mL). After 15 minutes, a thick white suspension had formed. To the 
suspension was added l-chloro-3-butanone (7,00 g, 65.7 mmol), which caused the reaction 
mixture to warm and a cloudy solution to form. After 30 minutes, the cloudy solution was 
partitioned between ethyl acetate (100 mL) and water (100 mL). The layers were 
separated and the organic layer was washed with saturated aqueous sodium bicarbonate 
(100 mL) and brine (100 mL), dried over sodium sulfate, filtered, and concentrated under 
reduced pressure to afford a pale brown oil. The crude product was pxirified by flash 
chromatography (silica gel, elution with 20% ethyl acetate in hexanes) to provide 9.0 g of 
4-(propylthio)butan-2-one as a clear liquid. 



A neat mixture of 4-(propylthio)butan-2-one (9.00 g, 61.5 mmol) and diethyl 
oxalate (9.00 g, 61.5 mmol) was added dropwise to a stirred solution of sodium tert- 
butoxide (5.90 g, 61 .5 mmol) in ethanol (44 mL) at ambient temperature. Following the 
addition, the reaction was stirred for two hours. Acetic acid (35 mL) was added, followed 
by potassium acetate (7.24 g, 73.8 mmol). The mixture was cooled in a cold water bath. 
Butylhydrazine (H .0 g, 61 .5 mmol) was added in portions. After 1 5 minutes, the mixture 
was allowed to warm to ambient temperature and was stirred for 2 hours. The volatiles 
were removed under reduced pressure to yield an oil. Saturated aqueous sodium carbonate 
was added to the oil until a pH of 10 was reached. The mixture was extracted with 
dichloromethane (3 x 50 mL). The combined organic layers were washed with brine, dried 



Parte 
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over sodium sulfate, filtered, and concentrated under reduced pressure. The orange oU was 
purified by flash chromatography (sUica gel, elution with 20% ethyl acetate in hexanes) to 
provide 10.6 g of ethyl l.butyl-5-[2-(propylthio)ethyl]-l/f-pyrazole-3-carboxylate as an 

orange oil. 
Parte 

To a stirred solution of l-butyl-5-[2-(propylthio)ethyl]-l//-pyrazole-3-carboxylate 
(10.6 g, 35.5 mmol) m chloroform (355 mL) was added mCPBA (20.4 g, 71.0 mmol) in 
portions over 15 minutes. After 1 hour, the mixture was partitioned between chloroform 
and saturated aqueous sodium carbonate (100 mL). The layers were separated and the 
organic layer was washed with saturated aqueous sodium carbonate (100 mL) and brine 
(100 mL), dried over anhydrous sodium sulfate, filtered, and concentrated under reduced 
pressure to afford an oil. The crude product was purified by flash chromatography (siUca 
gel, elution with 20% ethyl acetate in hexanes) to afford 5.65 g of ethyl l-butyl-5-[2- 
(propylsulfonyl)ethyl>l//-pyrazole-3-carboxylate. 

PartD 

To a solution of ethyl l-bulyl-5-[2-(propylsulfonyl)etiiyl>m-pyrazole-3- 
carboxylate (5.00 g, 15.1 mmol) in ethanol (76 mL) at ambient temperature was added 6 M 
aqueous sodium hydroxide (5.0 mL, 30 mmol). The solution was stirred for 2 hours, then 
the volatiles were removed under reduced pressure and the resulting oil was dissolved in 
water (100 mL). The aqueous solution was washed with dichloromethane (50 mL) and 
then the pH was adjusted witii 1 M hydrochloric acid to pH 4. A precipitate formed and 
the mixtiire was stirred for 1 hour. The soUd was isolated by filtration, washed with water, 
and dried to provide 4.6 g of l-butyl-5-[2-(propylsulfonyl)etiiyl]-li/-pyra2ole-3-carboxylic 

acid as a white powder. 

PartE 

To a solution of l-butyl-5-[2-(propylsulfonyl)ettiyl>l//-pyrazole-3-carboxylic acid 
(4.00 g, 13.22 mmol) in dichlorometiiane (66 mL) was added oxalyl chloride (3.5 mL, 39.7 
irnnol) and a drop of DMF. The solution bubbled vigorously and was stirred at ambient 
temperature for 30 minutes. The solution was concentrated under reduced pressure. The 
residue was dissolved in dichlorometiiane (66 mL) and the resulting solution was cooled m 
bath, then concentrated ammonium hydroxide (66 mL) was added dropwise. After 



an ice 
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the addition was complete, the ice bath was removed and the mixture was stirred at 
ambient temperature for 2 hours. The volatiles were removed under reduced pressure to 
afford a slurry that was extracted with chloroform (2 x 100 mL). The organic layers were 
combined and concentrated under reduced pressure to afford 4.0 g of l-buty^5•'[2- 
(propylsulfonyl)ethyI]-l/^-'pyrazole-3-ca^boxamide as a white solid. 
PartF 

l-Butyl-5-[2-(propylsulfonyl)ethyl>l//-pyrazole-3-carboxamide (4.00 g, 13.27 
mmol) in toluene (66 mL) was treated with phosphorous oxychloride (2.50 mL, 26.5 
mmol). The solution was heated at reflux for 1 hour. The reaction mixture was allowed to 
cool to ambient temperature and the volatiles were removed under reduced pressure. The 
resulting oil was diluted with water (50 mL) and saturated aqueous sodium bicarbonate. 
The mixture was extracted with dichloromethane (2 x 50 mL). The organic layers were 
combined, washed with saturated aqueous sodium bicarbonate (50 mL), dried over sodium 
sulfate, filtered, and concentrated under reduced pressure to provide 3.8 g of l-butyl-5-[2- 
(propylsulfonyl)ethyl]-li/-pyrazole-3-carbonitrile as a brown oil. 
PartG 

Bromine (0.8 mL, 14.7 mmol) was added dropwise to a stirred solution of 
potassium acetate (2.00 g, 20.1 mmol) and l-butyI-5-[2-(propylsulfonyl)ethyl]-l//- 
pyrazoIe-3-carbonitrile ( 3.80 g, 13.4 mmol) in acetic acid (27 mL). The reaction was 
stirred at ambient temperature, then was concentrated under reduced pressure to afford a 
solid. Saturated aqueous sodium bicarbonate was added to the solid until the mixture was 
pH 9. The mixture was extracted with dichloromethane (2 x 50 mL). The organic layers 
were combined and concentrated under reduced pressure to afford a brown oil. The crude 
product was purified by flash chromatography (silica gel, elution with 40% ethyl acetate in 
hexanes) to yield 2.85 g of 4-bromo-l-butyl-5-[2-(propylsulfonyl)ethyl]-l/f-pyrazole-3- 
carbonitrile as a white solid. 
PartH 

To a mixture of 4-bromo-l-butyl-5-[2-(propylsulfonyl)ethyl]-l//-pyrazole-3- 
carbonitrile (2.35 g, 6.49 mmol) and powdered molecular sieves (1 g) in toluene (41 mL) 
was added 2-aminophenylboronic acid hydrochloride (2.25 g, 12.97 nunol), potassium 
phosphate (6.90 g, 32.5 mmol), tris(dibenzylideneacetone)dipalladium(0) (0.148 g, 0.162 
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mmol) and bis(2-diphenylphosphinophenyl)ether (0.105 g, 0.195 mmol). Nitrogen gas 
was bubbled through the mixture for 5 minutes. The mixture was heated at 1 10 °C for 20 
hours. After cooling to ambient temperature, the mixture was filtered through a plug of 
CELITE filter agent, which was rinsed until clear with a solution of dichloromethane and 
5 methanol. The filtrate was concentrated under reduced pressure to yield a residue that was 
used in the next step. 
Parti 

The material fi^om Part H was dissolved in ethanol (24 mL) and a solution of 
hydrogen chloride m ethanol (2.7 M, 7.0 mL, 19 mmol) was added. The solution was 

1 0 heated at reflux for 2.5 hours. Upon cooling to ambient temperature, the solution was 

concentrated under reduced pressure. The resulting oil was dissolved in water and the pH 
was adjusted with saturated aqueous sodium carbonate to pH 10. The solution was 
extracted with dichloromethane (3 x 50 mL). The organic layers were combined, dried 
over sodium sulfate, filtered, and concentrated under reduced pressure. The crude product 

1 5 was purified by flash chromatography (silica gel, elution with 5% meflianol in 

dichloromethane) to yield an off-white foam (1.50 g) that was crystallized firom ethanol 
(20 mL). The crystals were isolated by filtration, washed with ethanol, and dried under 
vacuum at 65 for 10 hours to yield 2-butyH -[2-(propylsulfonyl)e1hyl]-2i/- 
pyrazolo[3,4-c]quinolin-4-amine as tan crystalline plates, mp 169-171 "^C. 

20 NMR (300 MHz, DMSO-dtf) 8 7.90 (d, J= 8.1 Hz, IH), 7.51 (d, J= 8.1 Hz, IH), 7.35 

(t, J= 8.1 Hz, IH), 7.21 (t, J= 8.1 Hz, IH), 6.69 (bs, 2H), 4.42 (t, J= 7.5 Hz, 2H), 3.70- 
3,66 (m, 2H), 3.51-3.46 (m, 2H), 3.23-3.18 (m, 2H) 1.90 (pentet, J= 7.5 Hz, 2H), 1.74 
(sextet, J= 7.5 Hz, 2H), 1.37 (sextet, J= 7.5 Hz, 2H), 0.99 (t, J= 7.5 Hz, 3H), 0.95 (t, J= 
7.5 Hz, 3H); 

25 MS (ESI) m/z 375 (M + H)""; 

Anal. Cacld for C19H26N4O2S: C, 60,94; H, 7.00: N, 14.96. Found: C, 60.85; H, 6.92; N, 

14.90. 
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Example 61 

2-Butyl-l-[2-(propylsulfonyl)ethyl>6J,8,9-tetrahydro-2i^^^ 

amine 




o=s=o 

S 

5 A solution of 2-butyl-l-[2-(propylsulfonyl)ethyl]-2i/-pyrazolo[3,4-c]quinolin-4- 

amine (prepared as described in Example 60, 0.50 g, 1.3 mmol) in trifluoroacetic acid (6 
mL) was treated with platinum (IV) oxide (0.5 g) and shaken under hydrogen pressure (50 
psi, 3.4 X 10^ Pa) for 20 hours on a Parr apparatus. The reaction mixture was filtered 
through a layer of CELITE filter agent, and the CELITE fiher agent was rinsed with 

10 dichloromethane (100 mL) until the rinses were clear. The filtrate was concentrated imder 
reduced pressure. The oil was suspended in water (20 mL) and treated with 50% aqueous 
sodium hydroxide to adjust the mixture to pH 14, causing a precipitate to form. The 
mixture was stirred for 1 hour, then the precipitate was isolated by filtration and washed 
with water. The white powder was recrystallized fi-om acetonitrile (5 mL). The crystals 

15 were isolated by filtration, washed with acetonitrile, and dried under vacuum at 65 to 
afford 0.40 g of 2-butyH-[2-(propylsuIfonyl)ethyl>6,7,8,9-tetrahydro-2i^-pyrazolo[3,4- 
c]quinolin-4-amine as white crystals, mp 173-175 ^C. 

'H NMR (300 MHz, DMSO-rfd) 8 6.02 (bs, 2H), 4.28 (t, J= 7.5 Hz, 2H), 3.43-3.37 (m, 
4H), 3.19-3.14 (m, 2H), 2.85 (bs, 2H) 2.56 (bs, 2H), 1.85 (pentet, /= 7.5 Hz, 2H), 1.77- 
20 1.70 (m, 6H), 1 .33 (sextet, J= 7.5 Hz, 2H), 1 .00 (t, J= 7.5 Hz, 3H), 0.93 (t, y = 7.5 Hz, 
3H); 

MS (ESI) m/z 379 (M + Hf; 

Anal. Cacld for Ci9H3oN402S: C, 60.29; H, 7.99: N, 14.80. Found: C, 59.98; H, 8.34; N, 
15.11. 

25 
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Example 62 

l-(4-Amino-2-ethyl-2H-pyrazolo[3,4-c]quinolin-l-yl>2-m^ 




Part A 

5 A solution of mesityl oxide (30.0 mL, 262 minol) and diethyl oxalate (35.6 mL, 

262 nunol) was added dropwise to a stirred solution of sodium rer/-butoxide (54. 1 g, 563 
mmol) in ethanol (1 87 mL) at ambient temperature according to the procedxire described in 
Part B of Example 60. The reaction was stirred for 1 hour, then was treated with acetic 
acid (131 mL), potassium acetate (38.6 g, 393 mmol), and ethylhydrazine oxalate (43.2 g, 

10 288,2 mmol) according to the procedure described in Part B of Example 60. The mixture 
was stirred overnight at ambient temperature. The volatiles were removed under reduced 
pressure and the residue was diluted with water and chloroform, 2 M aqueous sodium 
carbonate was added until pH 1 1 was reached. The mixture was extracted with 
chloroform. The combined organic layers were dried over sodium sulfate, filtered, and 

1 5 concentrated under reduced pressure to yield a black oil that was used without purification 
in the next step. 
PartB 

A mixture of the material from Part A, concencentrated ammonium hydroxide (500 
mL) and methanol (200 mL) were stirred at ambient temperature for 1 6 hours. A white 
20 solid was isolated from the mixture by filtration. More solid was isolated from the filtrate 
to yield a total for 13.9 g of l-ethyl-5-(2-methylprop-l-enyl)-l/f-pyrazole-3-carboxamide. 
Parte 

A mixture of l-ethyl-5-(2-methylprop-l-enyl)-l/Apyrazole-3-carboxamide (5.0 g, 
25.9 mmol) and phosphorous oxychloride (18.5 mL) was heated at 90 °C for 20 minutes. 
25 The reaction vessel was cooled in an ice bath and reaction mixture was poured over ice 
(100 mL). The quenched reaction mixture was made basic with 2 M aqueous sodium 
carbonate and was extracted with chloroform. The organic layers were dried over sodium 
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sulfate, filtered, and concentrated under reduced pressure to provide l-ethyl-5-(2- 
methylprop-l-enyl)-l//-pyrazole-3-carbonitrile, all of which was used in the next step. 
PartD 

A solution of the material from Part C and mCPBA (1 1 .7 g, 34.0 nunol) in 
5 dichloromethane (115 mL) was stirred at ambient temperature overnight. The resulting 
mixture was diluted with water and the pH was made basic with 2 M aqueous sodium 
carbonate. The solution was extracted with chloroform. The combined organic layers 
were dried over sodimn sulfate, filtered, and concentrated under reduced pressure to yield 
5-(3,3-dimetiiyloxiran-2-yl)-l-ethyl-l//-pyrazole-3-carbonitrile, all of which was used in 
10 the next step. 
PartE 

Bromine (1.7 mL, 33.0 mmol) was added to a solution of the material fi-om Part D 
in chloroform at 0 °C. The red solution was stirred at ambient temperature for 2 hours, 
then saturated aqueous sodium bisulfite was added and the mixture was concentrated 

1 5 under reduced pressure. The residue was diluted with chloroform (1 00 mL) and the pH 
was adjusted with 2 M aqueous sodixim carbonate to pH 1 1 . The cloudy mixture was 
diluted with water (50 mL) and was extracted with chloroform (3 x 75 mL), The 
combined organic layers were dried over sodium sulfate, filtered, and concentrated under 
reduced pressure to yield 4.4 g of a cloudy oil that was used without purification m the 

20 next step. 
PartF 

To a mixture of the material from Part E in toluene (62 mL) at ambient temperature 
was added azobisisobutyronitrile (AIBN, 512 mg, 3.12 mmol) and tributyltin hydride (4.0 
mL, 15.0 mmol). Bubbles were observed for a short period of time. The pale yellow 
25 solution was heated at 90 °C for 1 hour. The solution was allowed to cool to ambient 
temperature and subjected to chromatography on a HORIZON HPFC system (silica gel, 
gradient elution with 0-50% ethyl acetate in hexanes to afford 1.1 g of 4-bromo-l-ethyl-5- 
(2-hydroxy-2-methylpropyI)-li/-pyrazole-3-carbonitrile as a colorless oil. 
PartG 

30 To a mixture of 4-bromo- 1 -ethy 1-5 -(2-hy droxy-2-methy Ipropy 1>- 1 H-pyrazole-3 - 

carbonitrile (1.0 g, 3.7 mmol) and powdered molecular sieves (1 g) in toluene (23 mL) was 



-214- 



wo 2006/107753 



PCTAJS2006/011953 



added 2-aminophenyIboronic acid hydrochloride (1.28 g, 7.4 mmol), potassium phosphate 
(3.92 g, 18.5 mmol), tris(dibenzylideneacetone)dipalladium(0) chloroform adduct (96 mg, 
0.093 mmol) and bis(2-diphenylphosphinophenyl)ether (60 mg, 0.111 mmol). Nitrogen 
gas was bubbled through the mixture for 5 minutes. The mixture was heated at 1 10 for 
5 1 day. After cooling to ambient temperature, the mixture was filtered through a plug of 
silica gel, which was rinsed with a solution of 3:2 chloroform/methanol. The filtrate was 
concentrated imder reduced pressiire to yield a residue that was used in the next step. 
PartH 

The material from Part G was dissolved in ethanol (20 mL) and a solution of 
1 0 hydrogen chloride in ethanol (4 M, 2.8 mL, 1 1 mmol) was added. The solution was heated 
at reflux for 2 hours. Upon cooling to ambient temperature, the solution was concentrated 
under reduced pressure. To the resulting oil was added 2 M aqueous sodium carbonate 
imtil the pH was basic, then brine was added and the mixture was extracted with 
chloroform. The organic layers were combined, dried over sodium sulfate, filtered, and 
1 5 concentrated under reduced pressure. The crude product was purified by chromatography 
on a HORIZON HPFC system (silica gel, gradient elution with 0-30% CMA in 
chloroform) then was recrystallized from acetonitrile to yield 0.2 g of 1 -(4-amino-2-ethy 1- 
2//-pyrazolo[3,4-c]quinolin-l-yl)-2-methylpropan-2-ol as light tan crystals, mp 223-225 

20 MS (APCI) fn/z 285 (M + Hf; 

Anal, calcd for C16H20N4O: C, 67.58; H, 7.09; N, 19.70. Found: C, 67.38; H, 7.39; N, 
19.94. 
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Example 63 

2-Ethyl-l-[4-(4-pyridin-2-ylpiperazin-l-yl)butyl]-2//-pyrazolo[3,^ 

NH, 



A mixture of l-(4K)hlorobutyl)-2-ethyl-2if-pyrazolo[3,4-c]quinoline-4-amine 
(prepared as described in Example 19, 1.0 g, 3.3 mmol), 1 -(2-pyridyl)piperazine (0.752 
mL, 4.95 mmol), potassium carbonate (1.8 g, 13.2 mmol), and sodium iodide (123 mg, 
0.825 mmol) in DMF (6 mL) was heated at 60 °C for 1 hour, then at 90 °C for 2 hours. 
The reaction was allowed to cool to ambient temperature and white solid formed. Water 
(1 00 mL) was added to the mixture. The mixture was stirred for 30 min and the solid was 
isolated by filtration and dried to yield 1.4 g of 2-ethyM-[4-(4-pyridin-2-ylpiperazin-l- 
yl)butyl]-2//-pyrazolo[3,4-c]quinolin-4-amine monohydrate as a white solid, mp 183-184 



MS (APCI) m/z 430 (M + H)^; 

Anal, calcd for C25H3iN7*H20; C, 67.09; H, 7.43; N, 21.91. Found: C, 66.86; H, 7.66; N, 
22.11. 
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Example 64 

l-(2-Amino-2-methylpropyl)-2-propyl-2/f-pyrazolo[3,4-c]quinolin-4-ami^^ 




Part A 

5 A neat mixture of tert-h\xty\ l,l-dimethyl-3-oxobutylcarbamate (prepared as 

described in B. Peschke et aL, Eur. J. Med Chem., 1999, 34, 363-380, 14.0 g, 65.0 mmol) 
and diethyl oxalate (9.50 g, 65.0 mmol) was added in one portion, followed by an ethanol 
rinse (20 mL), to a stirred solution of sodium rer/-butoxide (6.25 g, 65.0 nmiol) in ethanol 
(46 mL). A precipitate formed inmiediately. The mixture was stirred for 2 hours, then 

10 acetic acid (66.4 mL) was added. The resulting solution was cooled to 10 "^C and 

propylhydrazine oxalate (10.7 g, 65.0 mmol) was added in one portion. The reaction was 
stirred for 45 minutes and the internal temperature reached 19 °C. The volatiles were 
removed under reduced pressxire and water was added. The mixture was stirred while 2 M 
aqueous sodium carbonate was added until carbon dioxide evolution ceased. The mixture 

15 was extracted three times with /er^-butyl methyl ether. The organic layers were combined, 
dried over magnesium sulfate, filtered, and concentrated to yield 17.9 g of a yellow solid 
that was recrystallized firom hexanes (130 mL). The crystals were isolated by filtration, 
washed with cold hexanes, and dried to yield 1 1 .68 g of ethyl 5-{2-[(/er/- 
butoxycarbonyl)amino]-2-methylpropyl}-l-propyl-l//-pyrazole-3-carboxylate as a white 

20 solid, mp 109-1 1 1 °C. MS (APCI) m/z 354 (M + H)^; Anal, cacld for C18H31N3O4: C, 
61.17; H, 8.84; N, 11.89. Found: C, 61.18; H, 9.17; N, 11.97. 
Parts 

Methanol (39.9 mL), lithium hydroxide (5,06 g, 121 mmol), and water (13,3 mL) 
were added to ethyl 5-{2-[(^er/-butoxycarbonyl)amino]-2-methylpropyl}-l-propyHii/- 
25 pyrazole-3-carboxylate (10.65 g, 30.1 mmol) in a 500 mL round bottom flask. The 

mixture was stirred vigorously for 5.5 hours. Acetic acid (8.0 mL) and water (200 mL) 
were added. A white solid formed and more acetic acid (61 mL) was added. The solid 
was isolated by filtration, washed with water, and dried. A second crop of solid was 
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isolated from the filtrate. The crops were combined to yield 8.77 g of 5-{2-[(/erf- 
butoxycarbonyl)amino]-2-methylpropyl}-l-propyl-l//-pyrazole-3-'Carboxylic acid as a 
white solid, mp 151-152 ^C. MS (APCI) m/z 326 (M + H)^; Anal, calcd for C16H27N3O4: 
C, 59.06; H, 8.36; N, 12.91. Found: C, 58.93; H, 8.59; N, 12.94. 
5 Parte 

l-(3-Dimetiiylaminopropyl)-3~ethylcarbodiiniide hydrochloride (5.68 g, 29.6 
mmol) was added to a solution of 5-{2-[(/erf-butoxycarbonyl)amino]-2-methylpropyl}-l- 
propyH//-pyrazole-3-carboxylic acid (8.77 g, 27.0 mmol) and 1-hydroxybenzotriazoIe 
(4.00 g, 29.6 nunol) in DMF (44 mL) at ambient temperature. The mixture was stirred for 

10 5.5 hours until a solution formed, then was cooled in an ice bath. Concentrated 

ammonium hydroxide (5.5 mL) was added and the cloudy solution was stuxed for 10 
minutes, then was allowed to warm to ambient temperature and stir ovemight Water (150 
mL) was added and the mixture was extracted with chloroform (4 x 75 mL). The organic 
layers were combined, dried over magnesium sulfate, filtered, and concentrated under 

15 reduced pressure. The residue was concentrated twice from xylene under reduced pressure 
to afford an oil that was purified on chromatography on a HORIZON HPFC system (silica 
gel, elution with ethyl acetate) to yield 8.21 g of/er^-butyl 2-[3-(aminocarbonyl)-l-propyl- 
l//-pyrazol-5-yl]-l,l-dimethylethylcarbamate as a white solid. 
PartD 

20 A solution of trifluoroacetic anhydride (3.93 mL, 27.8 nunol) in dichloromethane 

(51 mL) was added slowly to a 0 solution of /erf-butyl 2-[3-(aminocarbonyl)-l-propyl- 
l/f-pyrazol-5-yl]-l,l-dimethylethylcarbamate (8.21 g, 25.3 nmiol) and triethylamine (10.6 
mL, 75.9 mmol) in dichloromethane (51 mL). After the addition was complete, the 
cooling bath was removed and the solution was stirred for 90 minutes. The solution was 

25 transferred to a separatory funnel and washed with 2 M aqueous sodium carbonate (200 
mL). The aqueous layer was extracted twice with chloroform. The organic layers were 
combined, dried over magnesium sulfate, filtered, and concentrated under reduced pressure 
to yield an off white solid that was recrystallized from 10% ethyl acetate in hexanes, 
isolated by filtration, and dried to yield 6.77 g of tert-hutyl 2-(3-cyano-l -propyl- lif- 

30 pyrazol-5-yl)-l,l-dimethylethylcarbamate as awhite crystals, mp 115-1 16 **C. MS (ESI) 
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m/z 307 (M + H)^; Anal. Calcd for C16H26N4O2: C, 62.72; H, 8.55; N, 1 8.28. Found: C, 

62.61; H, 8.46; N, 18.52. 

PartE 

/erf-Butyl 2-(3-cyano- 1 -propyl- 1 /?-pyrazol-5-y 1)- 1 , 1 -dimethy lethy Icarbamate (5.15 
5 g, 1 6.8 mmol) was brominated using a modified version of the method described in Part F 
of Examples 1-4. In the reaction, 1.4 equivalents of bromine were used instead of 1.1 
equivalents, chloroform was used instead of dichloromethane in the work-up, and no 
chromatographic purification was performed. The product, tert-hntyl 2-(4-bromo-3-cyano- 
l-propyl-l//-pyrazol-5-yl>l,l-dimethylethylcarbamate (6.97 g), was isolated as a clear, 
10 colorless oil that may have contained some chloroform. 
PartF 

The material from Part E (approximately 16.8 mmol) was dissolved in 1-propanol 
and concentrated under reduced pressure twice, then was diluted with approximately 29 
mL of 1-propanol. To the resulting solution was added 2 M aqueous sodium carbonate 

1 5 (25.2 mL, 50.4 mmol), then water (5.88 mL), triphenylphosphine (397 mg, 1.51 mmol), 
palladium (U) acetate (1 13 mg, 0.504 mmol), and 2-aminophenylboronic acid 
hydrochloride (4.37 g, 25.2 mmol). The flask was equipped with a reflux condenser with a 
nitrogen inlet and was placed under vacuum and back-filled with nitrogen four times. The 
reaction was heated under a nitrogen atmosphere at 100 ""C for 8 hours. The reaction was 

20 allowed to cool to ambient temperature and tetrakis(triphenylphosphine)palladium(0) (388 
mg), 2 M aqueous sodium carbonate (25.2 mL), and 2-aminophenylboronic acid 
hydrochloride (4.37 g) were added. The mixture was heated at 100 °C for 1 1 hours. The 
reaction was allowed to cool to ambient temperature, then was extracted with chloroform 
four times. The organic layers were combined, dried over magnesium sulfate, filtered, and 

25 concentrated to yield a brown oil. The crude product was purified by chromatography on a 
HORIZON HPFC system (silica gel, gradiait elution with 40-50% ethyl acetate in hexanes 
followed by 20% CMA in chloroform). The appropriate fractions were combined and 
concentrated to yield an oil that was purified again by chromatography on a HORIZON 
HPFC system (silica gel, gradient elution with 35-40% ethyl acetate in hexanes) to afford 

30 2.65 g of a light brown oil. 
PartG 
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A solution of the material from Part F in 1 M HCl in ethanol (50 mL) was heated at 
reflux for 3 hours, then was allowed to stand at ambient temperature overnight before 
being concentrated under reduced pressure to yield a solid suspended in ethanol 
(approximately 5 mL). The suspension was cooled in an ice bath and diethyl ether (75 
5 mL) was added. The solid was collected by filtration, washed with diethyl ether, and dried 
to yield 2.3 g of a white solid. The solid was dissolved in water and 2 M aqueous sodium 
carbonate was added. The mixture was extracted with chloroform five times. The organic 
layers were dried over sodium sulfate, filtered, and concentrated under reduced pressure to 
yield a white solid that was purified by chromatography on a HORIZON HPFC system 

10 (silica gel, gradient elution with 20-30% CMA in chloroform). The appropriate fractions 
were combined and concentrated to a volume of a few mL. A solid was precipitated with 
hexanes and was isolated by filtration and dried. The white powder was recrystallized 
form aceonitrile to yield 1 .17 g of l-(2-amino-2-methylpropyl)-2-propyl-2//-pyrazolo[3,4- 
c]quinolin-4-amine as white granular crystals, mp 193-195 ^C. 

1 5 MS (APCI) m/z 298 (M + H)^; 

Anal. Calcd for C17H23N5: C, 68.66; H, 7.80; N, 23.55. Found: C, 68.59; H, 7.50; N, 
23.30. 



Example 65 

20 ^-[2-(4-Amino-2-propyl-2/f-pyrazolo[3,4-c]quinolin- 1 -yl)- 1 , 1 -dimethylethyl]acetamide 




Acetyl chloride (221 |aL, 3.14 mmol) was added to a 0 ^'C stirred solution of l-(2- 
amino-2-methylpropyl)-2-propyl-2//-pyrazolo[3,4-c]quinolin-4-amine (prepared as 
described in Example 64, 840 mg, 2.82 nunol) and triethylamine (591 )iL, 4.24 mmol) in 
25 dichloromethane (25.2 mL). The solution was stirred for 20.5 h at ambient temperature, 
then was concentrated under reduced pressure to yield a foam that was dissolved in 
methanol. To the solution was added concentrated hydrochloric acid (2 mL). The solution 
was stirred at ambient temperature for 90 minutes, then heated at reflux for 40 minutes. 
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After cooling to ambient temperature, the solution was concentrated under reduced 
pressure and 2 M aqueous sodium carbonate was added until the pH was basic. The 
solution was extracted with chloroform. The organic layers were dried over sodium 
sulfate, filtered, and concentrated under reduced pressure. The residue was dissolved in 
5 dichloromethane (1 0 mL), then triethylamine (786 mL) and acetyl chloride (300 mL) were 
added. The reaction was worked up as before, then methanol (20 mL) and concentrated 
hydrochloric acid (2 mL) were added. The solution was heated at reflux for 30 minutes, 
left to stand at ambient temperature overnight, then heated at reflux again for 30 minutes. 
After cooling to ambient temperature, the solution was concentrated under reduced 

1 0 pressiire and 2 M aqueous sodium carbonate was added xmtil the pH was adjusted to pH 
10-11. The solution was extracted with chloroform three times. The organic layers were 
dried over sodium sulfate, filtered, and concentrated under reduced pressure. The crude 
product was purified twice by chromatography on a HORIZON HPFC system (silica gel, 
gradient elution with 20-30% CMA in chloroform for the first column; gradient elution 

1 5 with 4-1 0% methanol in chloroform for the second column). The appropriate fractions 

were combined and concentrated under reduced pressure to yield a colorless foam that was 
crystallized fi*om ethyl acetate/hexanes. A white solid was isolated and dried under 
vacuiun at elevated temperature to yield 698 mg of iV-[2-(4-amino-2-propyl-2i/- 
pyrazolo[3,4-c]quinolin-l-yl)-l,l-dimethylethyl]acetamideas a white solid, mp 182-183 

20 °C. 

MS (APCI) m/z 340 (M + Hf; 

Anal. Calcd for Ci9H25N5O^0.25H2O: C, 66.35; H, 7.47; N, 20.36. Found: C, 66.29; H, 
7.68; N, 20.09. 
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Example 66 

iV-[2-(4-Amino-2-propyl-2i/-pyrazolo [3 ,4-c]quinolin- 1 -yl)- 1,1- 

dimethylethyljmethanesulfonamide 




Methanesulfonyl chloride (232 |jL, 3.00 mmol) was added to a 0 °C stirred solution 
of l-(2-amino-2-methylpropyi)-2-propyl-2//-pyrazolo[3,4-c]quinolin-4-ainine (prepared as 
described in Example 64, 892 mg, 3,00 mmol) and triethylamine (627 foL, 4.5 nrniol) in 
dichloromethane (26.7 mL). After 3 hours at 0 °C, the solution was stirred for 2 days at 
ambient temperature. To the solution was added 2 M aqueous sodium carbonate. The 
mixture was extracted with chloroform four times. The organic layers were combined, 
dried over sodium sulfate, filtered, and concentrated under reduced pressure to yield a 
white solid. The crude product was purified by IFC (silica gel, elution with 1 0% CMA in 
chloroform). The appropriate fractions were combined and concentrated under reduced 
pressure to provide a white foam that was crystallized firom acetonitrile, isolated by 
filtration, and dried to yield 600 mg of iV-[2-(4"-amino-2-propyl-2//-pyrazolo[3,4- 
c]quinolin-l-yl)-l,l-dimethyIethyl]raethanesulfonamide as a white solid, mp 130-139 ®C. 
MS (APCI) m/z 376 (M + Hf; 

Anal. Calcd for Ci8H25N5O2S-0.25H2O: C, 56.89; H, 6.76; N, 18.43. Found: C, 56.85; H, 
7.09; N, 18.40. 
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Example 67 

N- [2-(4-Amino-2-propyl-2//-pyrazolo[3 ,4-c]quinolm- 1 -y 1)- 1,1- 
dimethylethyl]cyclohexanecarboxamide 




5 Cyclohexanecarbonyl chloride (401 \xL, 3.00 mmol) was added to a 0 °C stirred 

solution of l-(2-amino-2-methylpropyl)-2-propyl-2/f-pyrazolo[3,4-c]quinolin-4-amin^ 
(prepared as described in Example 64, 892 mg, 3.00 mmol) and triethylamine (627 |iL, 4.5 
nunol) in dichloromethane (26.7 mL). After 3 hours at 0 °C, the solution was stirred for 2 
days at ambient temperature. More triethylamine (697 pL) and cyclohexanecarbonyl 

10 chloride (602 |liL) was added. After 30 minutes, 2 M aqueous sodium carbonate was 

added to the solution. The mixture was extracted with chloroform four times. The organic 
layers were combined, dried over sodium sulfate, filtered, and concentrated under reduced 
pressure. Methanol (20 mL) and concentrated hydrochloric acid (2 mL) were added. The 
solution was heated at reflux for 4 hours, then left to stand at ambient temperature 

1 5 overnight, then heated at reflux again for brief periods of time during the next 2 days. In 
all, the solution was heated at reflux for a total of 7 hours. After cooling to ambient 
temperature, 2 M aqueous sodium carbonate was added to adjust the mixture to pH 10-1 1 . 
The mixture was concentrated under reduced pressiu:e to remove the methanol. Water was 
added and a solid was isolated from the mixture by filtration. The solid was washed with 

20 water. Chloroform was added to the solid, and the mixture was filtered. The filtrate was 
concentrated under reduced pressure and purified by IFC. The appropriate fractions were 
combined and concentrated to a white solid that was recrystallized from 50% ethyl 

« 

acetate/hexanes. The crystals were isolated by filtration and dried to yield 896 mg of N- 
[2-(4-amino-2-propyl-2//-pyrazolo[3,4-c]quinolin- 1 -yl)- 1,1- 
25 dimethylethyljcyclohexanecarboxamide as a white solid, mp 190-191 °C. 
MS (APCI) m/z 408 (M + H)""; 
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Anal. Calcd for C24H33N5O: C, 70.73; H, 8.16; N, 17.18. Found: C, 70.58; H, 8.30; N, 
16.91. 



Nicotinoyl chloride hydrochloride (1.62 g, 9,08 mmol) was added to a stirred 
solution of l-(2-amino-2-niethylpropyl)-2-propyl-2/f-pyrazolo[3,4-c]quinolin-4-ainine 
(prepared as described in Example 64, 1.08 g, 3.63 mmol) and triethylamine (2.8 mL, 20 
mmol) in dichloromethane (32.4 mL). After 2 h, the solution was concentrated under 
reduced pressure. The residue was dissolved in methanol (20 mL). Concentrated 
hydrochloric acid (4 mL) was added and the solution was heated at reflux for 30 minutes, 
then was allowed to cool to ambient temperature. To the solution was added 2 M aqueous 
sodium carbonate until the pH was basic, then water was added. The mixture was 
extracted with chloroform four times. The organic layers were combined, dried over 
sodium sulfate, filtered, and concentrated to yield a brown oil that was purified by IFC 
(silica gel, elution with CMA in chloi'oform). The appropriate fractions were combined 
and concentrated to produce a yellow foam that was crystallized from ethyl 
acetate/hexanes. The solid was isolated by filtration and dried to yield 418 mg of iV-[2-(4- 
amino-2-propyl-2//-pyrazolo[3,4-c]quinolin- 1 -yl)- 1 , 1 -dimethylethyl]nicotinamide as a 
pale yellow solid, mp 203-205 °C. 



MS (APCI) m/z 403 (M + H)*"; 

Anal. Calcd for C23H26N60*1 .5H2O: C, 64.3 1 ; H, 6.80; N, 1 9.57. Found: C, 64.06; H, 
6.56; N, 19.64. 



Example 68 

iV-[2-(4-Amino-2-propyl-2//-pyrazolo[3,4-c]quinolin- 1 -yl)- 1,1- 

dimethylethyl]nicotinamide 
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Example 69 

JV-[2-(4-Amino-2-propyl-2i/-pyrazolo[3 ,4-'C]quinolin- 1 -y 1> 1 , 1 -dimethylethy l]-2- 

methylpropanamide 




5 2-Methylpropanoyl chloride (786 ^iL, 7.50 mmol) was added to a 0 °C stirred 

solution of lK2-amino-2-methylpropyl>2-propyl-2//-pyrazolo[3,4-c]quinolin-4-amine 
(prepared as described in Example 64, 892 mg, 3.00 mmol) and triethylamine (1 .32 mL, 
9.5 mmol) in dichloromethane (26.7 mL). After 10 minutes at 0 °C, the solution was 
stirred for 2 hours at ambient temperature. The solution was concentrated to afford a white 

1 0 solid that was dissolved in methanol (20 mL) and concentrated hydrochloric acid (4 mL). 
The solution was heated at reflux for 3.5 hours, then was left to stand at ambient 
temperature overnight. To the solution was added 2 M aqueous sodium carbonate imtil the 
pH was basic. The mixture was concentrated under reduced pressure to remove the 
methanol The mixture was extracted with chloroform four times. The organic layers 

1 5 were combined, dried over sodium sulfate, filtered, and concentrated to yield an off-white 
solid that was purified by IFC (silica gel, eluted with CMA in chloroform). The 
appropriate fractions were combined and concentrated under reduced pressure to yield a 
white foam that was crystallized from 50% ethyl acetate in hexanes. The solid was 
isolated by filtration, washed with 50% ethyl acetate in hexanes, and dried to yield 815 mg 

20 ofN' [2-(4-amino-2-propy l-2i¥-pyrazolo [3 ,4-cjquinolin- 1 -y 1)- 1 , 1 -dimethylethy l]-2- 
methylpropanamide as a white solid, mp 177-178.5 °C. 
MS (APCI) m/z 368 (M + Hf; 

Anal. Calcd for C21H29N5O: C, 68.64; H, 7.95; N, 19.06. Found: C, 68.49; H, 8.23; N, 
18.97. 

25 
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Example 70 

/A[2-(4-Amino-2-propyl-2//-pyra2»lo[3,4-c]quinolin-l-yl)-l,l-dim 

isopropylnrea 



Isopropyl isocyanate (255 mg, 3.00 mmol) was added to a 0 stirred solution of 
1 -(2-amino-2-methylpropyl)-2-propyl-2i/-pyrazolo[3,4-c]quinolin-4-amine (prepared as 
described in Example 64, 892 mg, 3.00 mmol) in dichloromethane (26,7 mL). After 4 
ho\irs at 0 °C, the solution was stirred overnight at ambient temperature. The solution was 
concentrated to afford a colorless resin that was purified by IPC (silica gel, elution with 
CMA in chloroform). The appropriate firactions were combined and concentrated to yield 
a solid that was recrystallized from ethyl acetate in hexanes. The solid was isolated by 
filtration, washed with ethyl acetate/hexanes, and dried to yield 130 mg of #-[2-(4-amino- 
2-propy^2i/-pyrazolo[3,4-c]quinolin-l-yl)-l,l-dimethylethyl]-A^-isopropylllrea as a white 



solid, mp 190-191 °C. 

MS (APCI) m/z 383 (M + H)^ 

Anal. Calcd for C2iH3oN60-0.25H20: C, 65.17; H, 7.94; N, 21.72. Found: C, 65.15; H, 
8.03; N, 21.76. 



A reagent (0. 1 1 mmol, 1 . 1 equivalents) from the table below was added to a test 
tube containing l-(2-methylpropyl)-2//-pyrazolo[3,4-c]quinolin-4-amine (prepared as 
described in Example 9, 23 mg, 0.10 mmol) and potassium carbonate (approximately 40 
mg, 0.29 mmol) in DMF (1 mL). A stirbar was added to each test tube. The test tubes 
were capped and stirred overnight at ambient temperature. The solvent was removed by 
vacuum centrifugation. 

The compounds were purified by preparative high performance liquid 
chromatography (prep HPLC) using a Waters FractionLynx automated purification system. 
The prep HPLC fractions were analyzed using a Waters LC/TOF-MS, and the appropriate 




NH2 



Examples 71-85 
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fractions were centrifuge evaporated to provide the trifluoroacetate salt of the desired 
compound. Reversed phase preparative liquid chromatography was performed with non- 
linear gradient elution from 5-95% B where A is 0.05% trifluoroacetic acid/water and B is 
0.05% trifluoroacetic acid/acetonitrile. Fractions were collected by mass-selective 
5 triggering. The table below shows the reagent added to each test tube, the structure of the 
resulting compound, and the observed accurate mass for the isolated trifluoroacetate salt. 



Examples 71-85 



CH3 


Example 


Reagent 


R 


Measured Mass 
(M+H) 


71 


none 


— H 


241.1455 


72 


Benzyl bromide 


_/ 


331.1935 


73 


1 -Bromopropane 


^CH3 


283.1894 


74 


I -Bromopentane 




311.2221 


75 


S-Bromovaleronitrile 


y — 


322.2037 


76 


2-Iodobutane 


/-CH3 

CH3 


297.2060 


77 


4-Methylbenzyl 
bromide 


CH, 

P 


345.2080 


78 


4-Cyanobenzyl bromide 


9 


356.1867 


79 


l-Iodo-3-methylbutane 


CH, 

—/ CH3 


311.2220 



-227- 



wo 2006/107753 



PCTAJS2006/011953 



80 


3-Methoxybenzyl 
bromide 


_/ 


361.2035 


81 


6eto-Bromophenetole 




361.2040 


82 


4-Chlorobenzyl 
bromide 


CI 

0 


365.1545 


83 


Methyl 4- 
(bromomethyl)benzoate 


0 


389.1986 


84 


4- 

(Trifluoromethyl)benzyl 
bromide 


F F 

V-t: 

P 


399.1820 


85 


3,4-Dichlorobenzyl 
bromide 


Cl 


399.1148 



Examples 86-197 

A reagent (0. 1 1 mmol, 1 . 1 equivalents) from the table below was added to a test 
tube containing l-(2-aminoethyl)-2-methyl-2//-pyrazolo[3,4-c]quinolin-4-amine 
5 dihydrochloride (prepared as described in Parts A-J of Example 50, 3 1 mg, 0. 1 0 mmol) 
and iV;iV-diisopropylethylamme (0.069 mL, 0.40 nmiol) in DMF (1 mL). The test tubes 
were capped, shaken for four hours at ambient temperature. The solvent was removed by 
vacuum centrifugation. The compoimds were purified as described in Examples 71-85. 
The table below shows the reagent added to each test tube, the structure of the^resulting 
1 0 compound, and the observed accurate mass for the isolated trifluoroacetate salt. 
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Examples 86-197 



H 


ExamDle 




p 

IV, 


Measured 
(M+H) 


86 


none 




242.1400 


O/ 


Acetyl chloride 


CH, 

0 


284.1S11 


88 


Methyl chloroformate 


0-CH, 


300.1460 


89 


Cyclopropanecarbonyl chloride 


t 


310.1672 


90 


Butryl chloride 


CH3 


312.1812 


91 


Ethyl chloroformate 


CH3 


314.1607 


* 

92 


Methoxyacetyl chloride 


^0 
CH3 


314.1599 


93 


Cyclobutanecarbonyl chloride 




324.1807 


94 


Pivaloyl chloride 


H3C CH3 


326.1982 


95 


2-Furoyl chloride 


a 


336.1455 
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96 


3-Furoyl chloride 


Oo 


336.1483 


97 


Benzoyl chloride 


,0 


346.1654 


98 


Cyclopentylacetyl chloride 




352.2130 


99 


* 

Cyclohexanecarbonyl chlonde 




352.2140 


100 


m-Toluoyl chloride 




360.1840 










101 


p-Toluoyl chloride 


CH3 


360.1839 


102 


Phenylacetyl chlonde 




360.1836 


103 


o-Toluoyl chloride 




360.1823 










104 


4-Cyanobenzoyl chloride 


N 


371.1636 


105 


3-Cyanobenzoyl chloride 




371.1608 
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106 


Ciimamoyl chloride 


O 


372.1824 












riyuxuuiiiiiainuyi viiiuriuc 














108 


3-Methoxybenzoyl chloride 

■ 


CH, 


376.1795 










109 


p-Anisoyl chloride 


Q 

O-CH, 


376.1804 










110 


2-ChIorobenzoyl chloride 


O 


380.1255 










111 


3-Chlorobenzoyl chlonde 




380.1294 










112 


4-Chlorobenzoyl chloride 


CI 


380.1310 










113 


Isonicotinoyl chloride 
hydrochloride 


6 


347.1617 






^0 




114 


Nicotinoyl chloride hydrochloride 




347.1597 
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115 


Picolinoyl chionde hydrochlonde 


O 


347.1585 


116 


/rart.y-2-Pheny 1- 1 - 
cyclopropanecarbonyl chloride 


o 


386.1975 


117 


4-DimethylaminobenzoyI chionde 


0 


1 on 0 1 c 

389.2125 


118 


3-Dimethylaminobenzoyl chloride 


CH3 


389,2104 


119 


(Phenylthiojacetyl chionde 


6 




120 


2-Naphthoyl chloride 




396.1837 


121 


2,4-Dimethoxyben2oyl chloride 


q 

OCH, 


406.1906 


122 


3 -(Trifluoromethy l)benzoy 1 
chloride 


F 


414.1536 
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133 


1-Butanesulfonyl chloride 


~~s 


362.1653 


134 


Trifluoromethanesulfonyl chloride 


4-° 

F F 


374.0889 


135 


Benzenesulfonyl chloride 


O n 

6 


382.1341 


136 


2,2,2-TrifluoroethanesxiIfonyl 
chloride 


4-° 

F 


388.1060 


137 


2-Thiophenesxxlfonyl chloride 


b 


388.0883 


138 


3-Methylbeiizenesulfonyl chloride 


o o 

o 

6 

H3C 


396.1499 


139 


a//7/ia-Toluenesulfonyl chloride 


0 0 


396.1493 


140 


a-Toluenesulionyl cnlonde 


0 0 




141 


;7-Toluenesulfonyl chloride 


0 0 

CH3 


396.1475 


142 


2-Fluorobenzenesulfonyl chloride 


— s 


400.1256 
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0 0 




143 


3-FIuorobenzenesulfonyl chloride 


F 


400.1277 






0 0 




144 


4-Fluorobenzenesulfonyl chloride 


6 

F 


400.1235 










145 


3-Cyanobenzenesiilfonyl chloride 


N 


407.1299 










146 


4-Cyanobenzenesulfonyl chloride 


N 


407.1327 










147 


ie/a-Styrenesulfonyl chloride 




408.1498 






0 o 




148 


3 -Methoxy benzenesulfony 1 
chloride 


b 

0 

1 

CH3 


412.1471 










149 


4-Methoxybenzenesulfonyl 
chloride 


H3C' 


412.1478 
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158 



2- 

(TrifluoromethyObenzenesulfonyl 

chloride 




450.1194 



159 



4- 

(Trifluororaethyl)benzenesulfonyl 

chloride 




450.1187 



160 



161 



162 



2,3 -Dichlorobenzenesulfonyl 
chloride 



2,4- Dichlorobenzenesulfonyl 
chloride 



2,5- Dichlorobenzenesulfonyl 
chloride 



3p 

CI 





450.0583 



450.0587 



450.0571 



163 



164 



165 



2,6- Dichlorobenzenesulfonyl 
chloride 



3,4- Dichlorobenzenesulfonyl 
chloride 



O o 



10-Camphorsulfonyl chloride 




450.0598 



450.0583 



456.2094 
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166 


4- 

(Trifluoromethoxy)benzenesulfonyl 

chloride 


4^ 

0 

F F 


466.1161 


167 


Methyl isocyanate 


0 

n 3 


299.1630 


168 


Ethyl isocyanate 


CH3 


313.1789 


169 


Isopropyl isocyanate 


.0 


327.1940 


170 


Pentyl isocyanate 


CH3 


355.2246 


171 


Phenyl isocyanate 




361.1775 


172 


Cyclohexyl isocyanate 




367.2263 


173 


Benzyl isocyanate 




375.1959 


174 


m-Tolyl isoi^anate 


CH3 


375.1939 
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O-CH3 



-239 



wo 2006/107753 



PCT/US2006/011953 



184 


4-Methoxyphenyl isocyanate 


CH3 


391.1888 


185 


2-Chlorophenyl isocyanate 


CI 


395.1394 


186 


3-Chlorophenyl isocyanate 


Cl 


395.1395 






0 

V^ci 




187 


4-Chlorophenyl isocyanate 


395.1357 


188 


3,4-Difluorophenyl isocyanate 


F 


397.1572 


189 


/rart.s-2-Phenylcyclopropyl 
isocyanate 




401.2105 


190 


3-Acetylphenyl isocyanate 


H \\ ✓) 

H3C 


403.1882 


191 


1 -Naphthy 1 isocyanate 




411.1963 


192 


2-Morpholinoethyl isothiocyanate 




414.2108 
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193 



195 



196 



197 



3-Carbomethoxyphenyl isocyanate 



194 4-(Dimethylamino)isothiocyanate 




3,4-Dimethoxyphenyl isocyanate 



H3C 



3,5- Dimethoxyphenyl isocyanate 




0-cH 



3 



4-Methy 1- 1 -piperazinecarbony 1 
chloride 



o 



N 
CH 



3 



419.1846 



•420.1989 



421.1974 



421.1998 



368.2194 



Examples 198-270 

A reagent (0. 1 1 mmol, 1 .1 equivalents) from the table below was added to a test 
tube containing l-(2-ammoethyl>2-methyl-6J,8,9-tetrahydro-2H-pyrazolo[3,4-c]qumolin- 

4-amine (prepared as described in Example 50, 25 mg, 0.10 mmol) and N.N- 
diisopropylethylamine (0.035 mL, 0.20 mmol) in chloroform (1 mL). The test tubes were 
capped, shaken for four hours at ambient temperature, and then were shaken overnight. 
Two drops of water were added to each test tube, and the solvent was removed by vacuum 
centrifugation. The compounds were purified as described m Examples 71-85. The table 
below shows the reagent added to each test tube, the structure of the resultmg compound, 
and the observed accurate mass for the isolated trifluoroacetate salt. 
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Examples 198-270 



jr IT, N-CH3 

N-R 

H 


Example 


Reagent 


R 


Measured 

Meiss 
(M+H) 


198 


none 


H 


246.1712 


199 


Acetyl chloride 


0 


288.1845 


200 


Propionyl chloride 




302.1989 


201 


Cyclopropanecarbonyl chloride 


h 


314.iy62 


202 


Butyryl chloride 


0 

CH3 


316.2153 


203 


Methoxyacetyl chloride 


^0 
CH3 


318.1920 


204 


Methyl chlorothiolformate 


0 

S-CH3 


320.1528 


205 


Cyclopentylacetyl chloride 




356.2448 


206 


w-Toluoyl chloride 




364.2139 


207 


/7-Toluoyl chloride 


CH3 


364.2139 
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217 


Isonicotinoyl cblonde 
hydrochloride 


o 


351.1942 










218 


Nicotinoyl chloride hydrochloride 




351.1934 










219 


Picolinoyl chloride hydrochloride 


6 

V 


351.1912 




• 






220 


/rflra-2-Phenyl-l- 
cyclopropanecarbonyl chloride 


m 

o 


390.2289 










221 


3,4-Dimethoxybenzoyl chloride 


H3C' 


410.2179 






,0 




222 


3 -(Tnfluoromethy l)beiizoy 1 
chloride 




418.1834 






V 

CI 




224 


Methanesulfonyl chloride 


b ' 


324.1476 


225 


Ethanesulfonyl chloride 


4-° 


338.1645 


226 


1-Propanesulfonyl chloride 


CH3 


352.1780 
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227 


Dimethylsulfamoyl chloride 


0 o 


353.1751 


228 


1-Butanesulfonyl chloride 


Q o 


366.1972 


229 


Trifluoromethanesulfonyl 
chloride 


F F 


378.1198 


230 


1 -Methylimidazole-4-sulphony 1 
chloride 


0 O 

O 


390.1730 


231 


2 2 2-Trifluoroethaiiesiilfbnvl 

chloride 


4-° 

F 


392.1344 


232 


3-Methylbenzenesulfonyl 
chloride 


— s 

V 

b 

H3C . 


400.1787 


233 


fl/j7/ia-Toluenesulfonyl chloride 




400.1801 


234 


2-Fluorobenzenesulionyl chlonde 


0 0 


404.1536 


235 


3-Fluorobenzenesulfonyl chloride 


0 0 

b 

F 


404.1560 
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O 0 




236 


4-Fluorobenzenesulfonyl chloride 


F 


404.1543 










237 


3-Cyanobenzenesulfonyl chloride 


N 


411.1613 






0 o 




238 


4-Cyanobenzenesulfonyl chloride 


N 


411.1631 










239 


6era-Styrenesulfonyl chloride 














240 


3-Methoxybenzenesulfonyl 
chloride 


b 

o 

CH, 


416.1752 










941 


4-Methoxybenzenesulfonyl 
chloride 


\ 

H3C' 


416.1774 


242 


2-Chlorobenzenesulfonyl chloride 


4° 


420.1244 
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0 O 




243 


3-Chlorobenzenesulfonyl chloride 


b 

CI 


420.1227 






Q o 




244 


2-Naphthalenesulfonyl chloride 




436.1782 






O 0 




245 


f 

iV^Acetylsulfanilyl chloride 


NH 

o 


443.1829 










246 


3 ,4-Diinethoxybenzenesulfonyl 
chloride 


H3C-0 \ 

O-CH3 


446.1832 


247 


3- 

(Trifluoromethyl)benzenesulfonyl 

chloride 




454.1510 


248 


3 ,4-Dichlorobenzenesulfony 1 

■ 


0 0 

h 

H 


454.0905 


249 


3,5-Dichlorobenzenesulfonyl 
chloride 


0 0 

— s 

CI 


454.0891 


250 


Methyl isocyanate 


H 


303.1942 
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251 


Ethyl isocyaiiate 


" CH 


317.2078 


252 


Isopropyl isocyanate 


N- — < ' 

H ^ 
CH3 


331.2234 


253 


Cyclopropyl isothiocyanate 




345.1847 


254 


Cyclopropylmethyl 
isothiocyanate 




359.2050 


255 


Phenyl isocyanate 




365.2102 


256 


Benzyl isocyanate 


1 b 


379.2238 


257 


w-Tolyl isocyanate 




379.2245 


258 


j3-Tolyl isocyanate 




379.2234 


259 


Phenyl isothiocyanate 




381.1844 


260 


3-Pyridyl isothiocyanate 


1 


382.1807 
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261 



262 



3-Methoxyphenyl isocyanate 



4-Methoxyph«iyl isocyanate 



395.2202 



O-CH, 



O 



395.2234 



Cti 



263 



3-Chlorophenyl isocyanate 



CI 



O 



399.1696 



264 



1 -Naphthyl isocyanate 



415.2243 



265 



2-MorpholinoethyI isothiocyanate 



N 



418.2388 



266 



iV^-Dimethylcarbamoyl chloride 



H3C 



O 



317.2071 



267 



l-Piperidinecarbonyl chloride 



N 



357.2418 



O 



268 



4-Morpholinylcarbonyl chloride 



359.2209 



269 



4-Methyl-l -piperazinecarbonyl 
chloride 



372.2527 
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270 


A^-Methyl-iV-phenylcarbamoyl 
chloride 




379.2267 



Examples 271-306 

A reagent (0.14 mmol, 1.1 equivalents) from the table below was added to a test 
tube containing l-(2-methylpropyl>2/f-pyrazolo[3,4-c]quinolin-4-amine (prepared as 
5 described in Example 9, 32 mg, 0.13 mmol) and potassium carbonate (approximately 55 
mg, 0.40 mmol) in DMF (1 mL), A stirbar was added to each test tube. The test tubes 
were capped and stirred ovemight (approximately 1 8 horus) at ambient temperature. The 
reaction mixtures were filtered and the solvent was removed from the filtrates by vacuum 
centrifiigation. The compounds were purified as described in Examples 7 1-85. The table 
1 0 below shows the reagent added to each test tube, the structure of the resulting compound, 
and the observed accurate mass for the isolated trifluoroacetate salt. 



Examples 271-306 



X r N-R 

CH, 


Example 


Reagent 


R 


Measured 
Mass (M+H) 


271 


2-Bromoethyi methyl ether 


.CH3 


299.1857 


272 


lodomethane 


-CH3 


255.1599 


273 


Cyclobutylmethyl bromide 




309.2067 


274 


2-Bromopropanamide 


H,N 
CH3 


" » 

312.1841 


275 


Methyl bromoacetate 


0 CH, 


313.1661 


276 


lodoetbane 


CH3 


269.1758 
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277 


2-Iodoethanol 


>^0H 


285.1724 


278 


2-Broino-4-hydroxvaleric 
acid gamma-lactoas 


0 


339.1794 


279 


1-Iodobutane 




297.2073 


280 


( 1 -Bromoethy l)benzene 


CH, 


345.20.84 


281 


a/o/ia-Bromo-m-xylene 




345.2065 


282 


a//?/z«-Bromo-o-xylene 


—f CH3 


345.2049 


283 


lodoacetic acid 


HO 


299.1503 


284 


2-Cyclohexylethyl bromide 


f \ f 


351.2532 


285 


a/pAfl-Bromo-w-tolunitrile 


f 


356.1871 


286 


2-Chlorobenzyl bromide 




365.1530 


287 


3- Chlorobenzyl bromide 




365.1534 


288 


2,3- Difluorobenzyl bromide 




367.1741 


289 


2,4-Difluorobenzyl bromide 


F 

5^, 


367.1734 
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290 


2,6- Difluorobenzyl bromide 


F-{3 

_/f 


367.1718 


291 


3,4- Difluorobenzyl bromide 


F 

p- 


367.1704 






Q". 

N=0 




292 


4- Nitrobenzyl bromide 




376.1784 


293 


2-(Bromomethyl)naphthalene 




381.2071 


294 


1 -Iodo-3 ,3,3 -trifluoropropane 


F 

/ F 


337.1628 










295 


4-(r^r/-Butyl)beiizyl bromide 


0 


387.2564 


296 


Methyl 3- 

(bromomethyl)benzoate 




389.1986 


297 


2-(Trifluoromethyl)benzyl 
bromide 


F F 


399.1796 


298 


3 -(Trifluoromethy l)benzy 1 
bromide 




399.1790 


299 


2,6-DichIorobenzyl bromide 




399.1157 
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300 


4-Bromomethylbiphenyl 




407.2252 


301 


Bromodiphenylmethane 




407.2248 


302 


3-fTrifluoromethoxv)benzyl 

bromide 


F F 


415.1747 


303 


4-(Trifluoromethoxy)benzyl 
bromide 


F 

0 


415.1759 


304 


1-Adamantyl bromomethyl 
ketone 




417.2643 


305 


4- 

(Bromomethyl)benzophenone 




435.2195 


306 


2-(Bromoacetyl)pyridine 
hydrobromide 




332.1870 



Examples 307-348 

A solution of l-(2-aminoethyl)-2-ethyl-2//-pyrazolo[3,4-c]quinolin-4-amine 
5 dihydrochloride (prepared as described in Example 23, 33 mg, 0. 1 0 mmol) and N^N- 

diisopropylethylamine (0.070 mL, 0.40 mmol) in chloroform (1 mL) was treated with a 
reagent (0.1 1 mmol, 1.1 equivalents) from the table below using the procedure described 
in Examples 23-33. The test tubes were capped and shaken overnight at ambient 
temperature, then were worked up and purified as described in Examples 23-33. The table 
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below shows the reagent added to each test tube, the structure of the resulting compound, 
and the observed accurate mass for the isolated trifluoroacetate salt. 

Examples 307-348 



N-R 

H ^ 


Example 


Reagent 


R 


Measured Mass 
(M+H) 


307 


Acetyl chloride 


0 


298.1668 


308 


Propionyl chloride 




312.1841 


309 


Methyl chloroformate 


0-CH, 


314.1601 


310 


Butryl chloride 


CH3 


326.1995 


311 


Cyclobutanecarbonyl 
chloride 




338.1966 


312 


Cyclopentylacetyl 
chloride 


0 


366.2291 


313 


^w-Toluoyl chloride 


V^CH3 


374.2002 


314 


3-Cyanobenzoyl chloride 




385.1764 
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-A 




315 


Hvdrocinnainovl chloride 


o 


388.2147 










316 


3-Methoxybenzoyl 
chloride 


CH3 


390.1935 












j-L/uioroDenzoyi cnionae 


l>ci 












318 


4-Chlorobenzoyl chloride 


0 

CI 


394.1441 


319 


Isonicotinoyl chloride 
hydrochloride 


0 


361.1778 


320 


r icuuiiuyi ciiiunvLc 
hydrochloride 


0 


361.1762 










321 


3 -Dimethy laminobenzoy 1 
chloride 


CH3 


403.2254 


322 


Methanesulfonyl chloride 


.0 


334.1329 


323 


Ethanesulfonyl chloride 


4-° 


348.1497 


324 


1 -Propanesulfony 1 
chloride 


CH3 


362.1642 
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325 


1 -Butanesulfonyl chloride 




376.1806 


326 


Trifluorometfianesulfonyl 
chloride 


4-° 

F F 


388.1048 


327 


1 -Methyhmidazole-4- 
sulfonyl chloride 




400.1549 


328 


3-Methylbenzenesulfonyl 
chloride 


b 


410.1651 


329 


aipna- i oiuenesuixonyi 
chloride 


o O 

■ 


410.1644 


330 


3 -Cy anobenzenesulfony i 
chloride 


N 


421.1447 




3- 

Metnoxy i benzenesuliony 1 
chloride 


0 O 

Q 

CH3 


4Z0.1 jyi 


332 


3 -Chlorobenzenesulfonyl 
chloride 


Qp 

CI 


430.1097 


333 


Methyl isocyanate 


N-CH 
H 


313.1771 
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334 


Ethyl isocyanate 


CH3 


327.1921 


335 


Methyl isothiocyanate 


[j-CH. 


329.1542 


336 


Cyclopropyl 
isothiocyanate 




355.1706 


337 


Pentyl isocyanate 




369.2397 


338 


Cyclopropylmethyl 
isothiocyanate 




369.1848 


339 


Cyclohexyl isocyanate 




381.2404 




Dciizyi louuyaiiaic 


6 


389 2104 


341 


w-Tolyl isocyanate 


CH3 


389.2086 


342 


Phenyl isothiocyanate 




391.1704 


343 


Cyclohexyl isothiocyanate 




397.2166 
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345 


3-Methoxyphenyl 
isocyanate 


^0 

0-CH3 


405.2052 


346 


/rawj'-2-Phenylcyclopropyl 
isocyanate 


...0 


415.2250 


347 


4-Morpholinylcarbonyl 
chloride 


0 


369.2028 


348 

1 


N-MQthyl'N- 
phenylcarbamoyl chloride 




389.2051 



Examples 349-453 

Part A 

2-[4-(4-Amino-2-ethyl-2if-pyrazolo[3,4-c]qvunolin-l-yl)butyl]iso^^^ 
(prepared as described in Example 22, 7.10 g, 17,2 mmol), hydrazine hydrate (4.20 mL, 
85.9 mmol), and ethanol (213 mL) were combined and heated at reflux for 30 minutes. 
The solution was allowed to cool to ambient temperature, then was cooled to 0 ^C. A 
white solid precipitated from the solution and was isolated by filtration and washed with 
ethanol. The crude product was purified by chromatography on a HORIZON HPFC 
system (silica, gradient elution with 10%-75% CMA in chloroform). The appropriate 
fractions were combined and concentrated under reduced pressure to afford 4.25 g of l-(4- 
aminobutyl)-2-ethyl-2//-pyrazolo[3,4-c]quinolin-4-amine. 
PartB 

A reagent (0.1 1 mmol, 1.1 equivalents) from the table below was added to a test 
tube containing l-(4-aminobutyl)-2-ethyl-2//-pyrazolo[3,4-c]quinolin-4-amine (28 mg, 
0.10 mmol) and A/^iV-diisopropylethylamine (0.026 mL, 0.15 mmol) in chloroform (1 mL). 
The test tubes were capped and the test tubes were shaken overnight at room temperature 
and then two drops of water were added to each test tube. The solvent was removed by 
vacuum centrifugation. The compounds were purified as described in Examples 71-85. 
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The table below shows the reagent added to each test tube, the structure of the resulting 
compound, and the observed accurate mass for the isolated trifluoroacetate salt. 



Examples 349-453 



N^S^N, CH3 

N-R 

H " 


Example 


Reagent 


R 


Measured 

Mass 
(M+H) 


349 


none 




284.1877 


350 


Acetyl chloride 


CH, 
0 


326.1978 


351 


Propionyl chloride 


0 


340.2140 


352 


Methyl chlorofoimate 


O-CH3 


342.1937 


353 


Cyclopropanecarbonyl chloride 


t 


352.2149 


354 


Butyiyl chloride 


CH3 


354.2276 


355 


Methoxyacetyl chloride 


^0 
CH3 


356.2112 


356 


Cyclobutanecarbonyl chloride 




366.2305 


357 


Pivaloyl chloride 


H3C CH3 


368.2444 
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0 




0 CO 

35o 


3-Furoyl chlonde 


Co 


378.1927 






o 




359 


Hexanoyl chloride 


CH3 


382.2627 










360 


Benzoyl chloride 


6 


388.2150 










361 


Cyclohexanecarbonyl chloride 




394.2607 










362 


w-Toluoyl chloride 




402.2298 










363 


p-Toluoyl chlonde 


0 


402,2291 










364 


Phenylacetyl chloride 


— y 


402.2286 










365 


4-Cyanobenzoyl chloride 


N 


413.2110 






0 




366 


3-Cyanobenzoyl chloride 




413.2065 
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367 


Cinnamoyl chloride 




414.2303 










368 


Hydrocinnamoyl chloride 


o 


416.2462 










369 


2-Methoxybenzoyl chloride 


^\ 0-CH 

o ■ 


418.2260 










370 


3-Methoxybenzoyl chloride 


CH, 


418.2227 


371 


Benzyl chlorofoimate 


o 


418.2251 










372 


j9-Anisoyl chloride 


Q 

0-CH3 


418.2253 










.373 


2-Chloroben2oyl chloride 




422.1730 






0 




374 


3-Chlorobenzoyl chloride 




422.1746 
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375 


4-Cmoro benzoyl cnlonae 


Q 

CI 








O 




376 


Isonicotinoyl chloride hydrochloride 


o 


389.2069 










377 


Nicotinoyl chloride hydrochloride 


6 


389.2081 










378 


Picolinoyl chloride hydrochloride 




389.2097 






0 




379 


rrara-z-r neny 1- 1 - 
cyclopropanecarbonyl chloride 

• 




428.2440 










380 


3-Dimethylaminoben2oyl chloride 


CH3 


431.2560 










381 


2-Naphthoyl chloride 




438.2295 










382 


3,4-Dimethoxybenzoyl chloride 


H3C 


448.2343 
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383 


3-(Trifluoromethyl)benzoyl chloride 


p 
r 


456.2019 


384 


4-Biphenylcarbonyl chloride 


o 

Q 




385 


3 -(Trifluoromethoxy)benzoy 1 
chloride 


0 

1^ F 


472.1953 


386 


Methanesulfonyl chloride 


SrCH3 


362.1651 


387 


Ethanesulfonyl chloride 


o o 


376.1832 


388 


1-Propanesulfonyl chloride 




390.1955 


389 


Isopropylsulfonyl chloride 


4° 


390.1954 


390 


Dimethylsulfamoyl chloride 


O n 


391.1898 


391 


1-Butanesulfonyl chloride 


Q o 


404.2154 


392 


Trifluoromethanesulfonyl chloride 


4° 

^ F 


416.1362 
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393 


Benzenesulfonyl chloride 


— ^ o 
o 

6 


424.1826 


394 


1 -Methy limidazole-4-sulfonyl 
chloride 


0 n 

CH3 


428.1883 


395 


2,2,2-Trifluoroethanesulfonyl 
chloride 


— s 

F 


430.1515 

• 


396 


3-Methylbenzenesulfonyl chloride 


0 0 

b 

H3C 


438.1981 


397 


a/^/za-ToluenesuIfonyl chloride 




438.1944 


398 


;?-Toluenesulfonyl chloride 


0 

CH3 


438.2003 


399 


3-Fluorobenzenesulionyl chlonde 


0 

F 


442.1712 


400 


4-Fluorobenzenesiilfonyl chloride 


0 0 

— S 

w 

F 


442.1740 


401 


3-Cyanobenzenesulfonyl chloride 


0 0 

P 

N 


V 

449.1736 
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0 0 




402 


4-Cyanobenzenesulfonyl chloride 


N 


449.1800 






4° 




403 


fre/a-Styrenesulfonyl chloride 




450.1969 










404 


3-Methoxybenzenesulfonyl chloride 


b 

0 

1 

CH3 


454.1942 










405 


4-Methoxvbenzenensulfonvl chloride 


H3C 


454.1910 


406 


2-ChlorobenzenesulionyI chloride 




458.1417 






0 0 




407 


3-Chlorobenzenesulfonyl chloride 




458.1423 










408 


4-Chlorobenzenesulfonyl chloride 


CI 


458.1418 
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409 


2-Naphthalenesulfoiiyl chloride 




474.1969 


410 


3 ,4-Dichlorobenzenesulfony 1 
chloride 


0 o 


492.1036 


411 


10-Camphorsulfonyl chloride 




498.2510 


412 


3- 

(Trifluoromethoxy)benzenesulphonyl 

chloride 


0 o 

V 

b 

o 

F F 


508.1635 


413 


Methyl isocyanate 


H 


341.2076 


414 


Ethyl isocyanate 


CH3 


355.2278 


415 


Methyl isothiocyanate 


-< 

N-CH 
H 3 


357.1883 


416 


Isopropyl isocyanate 


Vi CH, 

N { 3 

" CH 


369.2388 


417 


Ethyl isothiocyanate 




371.2035 


418 


Cyclopropyl isothiocyanate 




383.2018 
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41 Q 


IsooroDvl isothiocyanatB 




385.2171 


42U 






397.2738 


421 


Cyclopropyl isothiocyanate 


^ 1 


397 2174 

J ^ t •A' Art 


422 


Isobutyl isothiocyanate 




399.2336 


423 


Phenyl isocyanate 


o 


403.2256 


4Z4 


Pvolnhexvl isocvanate 


o 

" vj 


409.2725 


425 


Benzyl isocyanate 


0 

o 


417.2388 


426 


m-Tolyl isocyanate 


CH, 


417 2409 


427 


o-Tolyl isocyanate 


0 

H3C 


417.2403 


428 


/?-Tolyl isocyanate 




417.2428 
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429 


Phenyl isothiocyanate 




419.2035 


430 


3-Pyridyl isothiocyanate 




420.1951 


431 


- Benzoyl isocyanate 


'h 


431.2180 


432 


2-Phenylethyl isocyanate 




431.2529 


433 


2-Methoxyphenyl isocyanate 


-1° 

0 

CH3 


433.2350 


434 


3- Methoxyphenyl isocyanate 


0CH3 


433.2338 


435 


4- MethoxjTJhenyl isocyanate 


CH3 


433.2359 


436 


2-(Thien-2-yl)ethyl isocyanate 




437.2132 


437 


2-Chlorophenyl isocyanate 


CI 


437.1870 
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438 



439 



440 



441 



3-Chlorophenyl isocyanate 



4- Chlorophenyl isocyanate 



3,4-Difluorophenyl isocyanate 



rmm-2-Phenylcyclopropyl 
isocyanate 






437.1870 



437.1896 



439.2064 



443.2563 



442 



3-Cyanophenyl isothiocyanate 




444.1997 



445.2336 



456.2535 



461.2263 



462.2433 
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447 


A^^-Dimethylcarbamoyl chloride 


-1° 

' '3 


355.2226 


448 


Dimethylthiocarbamoyl chloride 




371.2020 


449 


1-Piperidinecarbonyl chloride 


0 


395.2556 


450 


2-0x0- 1 -imidazolidinecarbony 1 
chloride 


V-NH 


396.2154 


451 


4-Methyl- 1 -piperazinecarbony 1 
chloride 


o 

N 


410.2647 


452 


iV-Methyl-Ar-phenylcarbamoyl 
chloride 




417.2386 


453 


AT-Methyl-JV-phenylthiocarbamoyl 

chloride 




433.2192 



Example 454-488 

Part A 

Ethyl 5-(4-chlorobutyl)-l -methyl- l//-pyrazole-3-carboxy late was prepared from 6- 
5 chloro-2-hexanone (50.0 g, 357 mmol) and diethyl oxalate (48.4 mL, 357 mmol) according 
to the procedure described in Part A of Example 19 using methyl hydrazine (19.0 mL, 357 
mmol) in place of ethylhydrazine oxalate. Ethyl 5-(4-chlorobutyl)-l-methyH^-pyrazole- 
3-carboxylate was isolated as a dark oil that was used without purification in the next step. 
Parts 

10 The material from Part A was converted into ethyl 5-[4-(acetyloxy)butyl]-l- 

methyl-l//-pyrazole-3-carboxylate according to the procedure used in Part B of Example 
19. The crude product was used without purification in the next step. 
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Parte 

A solution of the material from Part B in methanol (175 mL) was treated with 
ammonium hydroxide (250 mL) according to a modification of the method described in 
Part D of Examples 1-4. The reaction was heated overnight at 125 ®C and allowed to cool 
5 to ambient temperature. The methanol and water were removed under reduced pressure. 
Acetonitrile was added and the mixture was filtered through a plug of silica gel (eluted 
with 20% methanol in chloroform). The filtrate was concentrated to yield 5-(4- 
hydroxybutyl>l-methyH//-pyrazole-3-carboxamide that was used in the next step 
without further purification. 
10 PartD 

A modification of the method described in Part E of Examples 1-4 was used to 
treat 5-(4-hydroxybutyl>l-methyl-l^-pyrazole-3-carboxamide (42.9 g, 218 mmol) with 
phosphorous oxy chloride (130 mL). The reaction was heated for two hours at 90 ''C 
before cooling to 0 and pouring into ice water. The mixture was adjusted to pH 12 with 

1 5 the addition of 2 N aqueous sodixun carbonate and 50% aqueous sodium hydroxide. The 
mixture was extracted with chloroform. The combined extracts were passed through a 
layer of silica gel (eluting fnrst with chloroform and then with ethyl acetate to provide 23.0 
g of 5-(4-chlorobutyl)-l-methyH//-pyrazole-3-carbonitrile as a dark oil that was used in 
the next step without further purification. 

20 PartE 

A modification of the method described in Part E of Example 19 was used to 
convert the material fi:om Part D (23.0 g) into 4-bromo-5-(4-chlorobutyl)-l-methyl-li/- 
pyrazole-3-carbonitrile. The reaction was allowed to stir for one day before an aqueous 
solution of sodium bisulfite was added to quench the excess bromine. The reaction was 

25 worked up as described for Part E of Example 1 9, except that after the combined organic 
layers were dried over sodium sulfate, they were passed through a plug of silica gel (eluted 
with 1 : 1 ethyl acetate/hexanes). The filtrate was concentrated and the crude product was 
purified by chromatography on a HORIZON HPFC system (silica gel, gradient elution 
with 10-50% ethyl acetate/hexanes. The appropriate fractions were combined and 

30 concentrated to yield 7.3 g of 4-bromo-5-(4-chlorobutyl>l -methyl- l//-pyrazole-3- 
carbonitrile as a clear oil. 
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PartF 

2-Aminophenylboronic acid hydrochloride (9.20 g, 53.0 mmol), potassium 
phosphate (28.0 g, 133 nunol), tris(dibenzylideneacetone)dipalladium(0) chloroform 
adduct (685 mg, 0.662 mmol), and bis[(2-diphenylphosphino)phenyl]ether (428 mg, 0.795 
iimiol) were added to a mixture of 4-bromo-5-(4-chlorobutyl)-l-methyl-l//-pyrazole-3- 
carbonitrile (7.30 g, 26.5 mmol) and powdered molecular sieves (1 g) in toluene (165 mL). 
Nitrogen was bubbled through the reaction mixture, and then the reaction was heated at 
1 10 for 24 hours. The mixture was filtered through a layer of silica gel (eluting with 
3 :2 chloroform/methanol). The filtrate was concentrated under reduced pressure and 
dissolved in ethanol (130 mL). Hydrogen chloride (20 mL of a 4 M solution in ethanol) 
was added to the solution and the reaction was heated at reflux for two hours and allowed 
to cool to ambient temperature. The reaction was worked up as described in Part F of 
Example 19. After purification by chromatography on a HORIZON HPFC system, the 
solid was stirred in acetonitrile and filtered to provide 1 .0 g of 1 -(4-chlorobuty l)-2-methyl- 
2/f-pyrazolo[3j4-c]quinolin-4-aniine that was used in the next step. The filtrate was 
concentrated to provide an additional 4.0 g of product. 
PartG 

A reagent (0.15 mmol, 1.5 equivalents) fi:om the table below was added to a test 
tube containing l-(4-chlorobutyl)-2-methyl-2//-pyrazolo[3,4-c]quinolin-4-amine (29 mg, 
0.10 mmol) and potassium carbonate (approximately 55 mg, 0.40 mmol) in DMF (1 mL). 
The test tubes were capped and heated at 1 00 °C for approximately 22 hours. The reaction 
mixtures were filtered and the solvent was removed from the filtrates by vacuum 
centrifiigation. The compounds were purified as described in Examples 71-85. The table 
below shows the reagent added to each test tube, the structure of the resulting compound, 
and the observed accurate mass for the isolated trifluoroacetate salt. 



-272- 



wo 2006/107753 



PCTAJS2006/011953 



Examples 454-488 
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463 


A^-Methylfurfurylamine 


\ 

a 


364.2134 


464 


Ar^'-Dimethyl-3- 
aminopyrrolidine 


CHj 


367.2619 


465 


2,6-Dimethylmorpholine 


\ 


368.2448 


466 


2-Piperidineinethanol 




368.2426 


467 


3-(Hydroxymethyl)piperidine 


v 

OH 


368.2443 


468 


4-(Hydroxymethyl)piperidine 


\ 

^OH 


368.2437 


469 


3 -Azabicyclo [3 .2.2]nonane 


\ 
N 


378.2622 


470 




\ 

o 

H3C 


381 2406 


471 


Isonipecotamide 


\ 


381.2375 


472 

• 


Nipecotamide 


\ 

0 


381.2426 
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473 


l-Methyl-4- 
(methylamino)piperidme 




381.2733 


474 


Nipecotic acid 


\ 


382.2213 


475 


iSr-(2-Hydroxyethyl)piperazine 


6 

OH 


383.2571 


476 


1 ,2,3,4-Tetrahydroisoquinoline 


\ 




477 


2-(2- 

1 Methylaminoethyl)pyridine 


\ 


389.2438 


478 


PiperidylmethyOdimethylamine 




395.2915 


479 


4-(l -Pyrrolidinyl>piperidme 




407.2894 


480 


1 -(2-Ethoxy ethy l)piperazine 


o 

S 

CH3 


411.2862 
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481 


1 -Phenylpiperazine 


6 

h 


415.2572 


482 


1 -(2-Pyrdiyl)piperazme 


O 

o 


416.2568 


483 


4-Benzylpiperidine 




428.2816 


484 


1 -(2-Furoyl)piperazme 


\ 

Q 


433.2371 


485 


2-Piperidm- 1 -y Imethyl- 
piperidine 


o 


435.3229 


486 


iV^-Diethylnipecotamide 


\ 


437.3021 


487 


A'-Isopropyl-l- 
piperazineacetamide 


6 


438.3000 
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6 




488 


1 -Cinnamy Ipiperazine 




455.2915 



















Example 489-5 18 

Part A 

Potassium phthalimide (4.90 mg, 26.4 mmol), sodium iodide (495 mg, 3.30 mmol), 
5 and DMF (22 mL) were added to 1 -(4-chlorobutyl)-2-methyl-2if-pyrazolo[3,4-c]quinolin- 
4-amine (4.00 g, 13.2 mmol, prepared as described in Parts A-F of Examples 454-489), 
and the reaction was heated at 90 °C for two hours under a nitrogen atmosphere and 
allowed to cool to ambient temperature. Water (100 mL) was added and a precipitate 
formed and y/as isolated by filtration to yield 3.7 g of 2-[4-(4-amino-2-methyl-2//- 
10 pyraz61o[3,4-c]quinolin-l-'yl)butyl]-li/-isoindole-l53(2/^)-dione that was used in the next 
step. 
PartB 

A solution of the material firom Part A (3.7 g, 8.9 mmol) and hydrazine hydrate 
(2.1 5 mL, 44.5 mmol) in ethanol (111 mL) was heated at reflux for 30 minutes, then was 

1 5 cooled to 0 "^C and a white solid formed. The solid was isolated and washed with ethanol. 
The solid was combined with some material fi:om another experiment and was purified by 
chromatography on a HORIZON HPFC system (silica gel, gradient elution with 5-50% 
CMA in chloroform). The appropriate firactions were combined, concentrated, and 
triturated with acetonitrile to afford a solid that was isolated by filtration to yield 880 mg 

20 of 1 -(4-aminobutyl}-2-methyl-2//-pyrazolo[3,4-c]quinolin-4-'amine as a tan powder. 

NMR (300 MHz, DMSO-de) 5 8.23 (dd, J= 7.6, 1.2 Hz, IH), 7.48 (dd, J= 7.6, 1.2 Hz, 
IH), 7.31 (td,y=7.2, 1.5 Hz, IH), 7.19 (td,J= 8.1, 1.4 Hz, IH), 6.62 (br s, 2H), 4.10 (s, 
3H), 3.31 (s, 2H), 3.23 (t, J= 7.6 Hz, 2H), 2.57 (t, J= 6.9 Hz, 2H), 1.71 (m, 2H), 1.49 (m, 
2H); 

25 MS (APCI) m/z 270 (M + H)"". 
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Parte 

A reagent (0.1 1 mmol, LI equivalents) from the table below was added to a test 
tube containing l-(4-aniinobutyl)-2-niethyl-'2iy-pyrazolo[3,4-c]quinolin-4-aniine (27 mg, 
0.10 mmol) and iy;iV-diisopropylethylamine (0.033 mL, 0.20 mmol) in chloroform (1 mL). 
5 The test tubes were capped and shaken ovemight at room temperature and then two drops 
of water were added to each test tube. The solvent was removed by vacuum 
centrifugation. The compounds were purified as described in Examples 71-85. The table 
below shows the reagent added to each test tube, the structure of the resulting compound, 
and the observed accurate mass for the isolated trifluoroacetate salt. 

10 

Examples 489-5 18 



N-R 

H 


Example 


Reagent 


R 


Measured Mass 
(M+H) 


489 


none 


H 


270.1720 


490 


Acetyl chloride 


CH, 
0 


312.1822 


491 


Propionyl chloride 




326.1971 


492 


Cyclopropanecarbonyl 
chloride 

• 


t 


338.1985 


493 


Butyryl chloride 


CH3 


340.2134 


494 


Cyclobutanecarbonyl 
chloride 


t 


352.2128 
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505 


3 -Fluorobenzenesulfony 1 
chloride 


4* 

O 

F 


428 1566 


506 


3 -Cyanobenzenesulfony 1 
chloride 


4^ 
P 

N 


435.1588 


507 

9 


3-Chlorobenzenesulfonyl 
chloride 


0 0 

CI 


444.1227 


508 


Methyl isocyanate 


N-CH 

H 3 

n 


327.1951 


509 


Ethyl isocyanate 




341.2088 


510 


Isopropyl isocyanate 




355.2279 


511 


Pentyl isocyanate 




383.2570 


512 


Phenyl isocyanate 




389.2083 


513 


Cyclohexyl isocyanate 




395.2576 
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514 


Benzvl isocvanate 


O 


403.2261 


515 


2-Phenylethyl isocyanate 


\ 


417,2420 


516 


AyV-DimethylcarbamoyI 
chloride 


0 

-1 


341.2114 


517 


« 

4-MorpholinyIcarbonyl 

11 '1 

chlonde 


0 


383.2235 


518 


4-MethyH- 
piperazinecarbonyl 
chloride 


o 

CH3 


396.2516 



Examples 5 1 9-5 72 

A reagent (0.1 1 mmol, LI equivalents) from the table below was added to a test 
tube containing the 6w-trifluoroacetic acid salt of l-(2-aminoethyl)-2-propyl-6,7,8,9- 

5 tetrahydro-2//-pyrazolo[3,4-c]quinolin-4-anune (50 mg, 0.10 mmol, prepared as described 
in Example 51) and iyjiS^-diisopropylethylamine (0.070 mL, 0.40 mmol) in chloroform (1 
mL). The test tubes were capped and shaken overnight at room temperature and then two 
drops of water were added to each test tube. The solvent was removed by vacuum 
centrifiigation. The compounds were purified as described in Examples 7 1-85. The table 

10 below shows the reagent added to each test tube, the structure of the resulting compound, 
and the observed accurate mass for the isolated trifluoroacetate salt. 
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Examples 519-572 
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532 



533 



534 



535 



536 



537 



529 


4-Fluorobenzoyl chloride 


530 


4-Cyanoben2»yl chloride 


531 


1 

3-Cyanobenzoyl chloride 



3-Methoxybenzoyl 
chloride 



3-Chlorobenzoyl chloride 



4-Chlorobenzoyl chloride 



Isonicotinoyl chloride 
hydrochloride 



Nicotinoyl chloride 
hydrochloride 



Picolinoyl chloride 
hydrochloride 





O 



CH 



3 



N 



396.2224 



403.2255 



403.2243 



408.2416 



412.1931 



412.1929 



379.2278 



379.2258 



379.2265 
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538 


Methanesulfonyl chloride 


0 ' 


352.1819 


539 


Ethanesulfonyl chloride 


0 O 


366.1990 


540 


1 -Propanesulfony I 
chloride 




380.2133 


541 


Isopropylsulfonyl 
chloride 




380.2134 


542 


Dimethylsulfamoyl 
chloride 


0 o 


381.2080 


543 


1 -Butanesulfonyl 
chloride 


o o 


394.2316 


544 


Trifluoromethanesulfonyl 
chloride 


4° 

F F 


406.1540 


545 


Benzenesulfonyl chloride 


s 

6 


414.1985 


546 


1 -ivieiiiy iiiiiiuaZOie-'f- 
sulfonyl chloride 


0 0 


418.2029 


547 


3 -Methy Ibenzenesulfony 1 
chloride 


0 0 

b 

H3C 


428.2123 



-284- 



wo 2006/107753 



PCTAJS2006/011953 







0 n 1 

s 




548 


3-Fluorobenzenesulfonyl 
chloride 


6 

F 


432.1890 






s 




549 

• 


4-Cyanobenzenesulfonyl 
chloride 


N 


439.1953 






0 O 

s 




550 


3- 

Methoxybenzenesulfonyl 
chloride 


b 

0 


444.2095 
















551 


3-Chlorobenzenesulfonyl 
chloride 


CI 


448.1604 






0 0 




552 


chloride 


Q 

CI 


448.1575 


553 


Methyl isocyanate 


0 

N-CH3 


331.2267 


554 


Ethyl isocyanate 




345.2419 


555 


Isopropyl isocyanate 


H \ 
CH3 


359.2592 








556 


Pentyl isocyanate 


0 

^CH3 


387.2903 
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557 


Phenyl isocyanate 




393.2431 


558 


Cyclohexyl isocyanate 




399.2892 


559 


Benzyl isocyanate 




407.2554 


560 


/w-Tolyl isocyanate 




407.2596 


561 


3-Pyridyl isothiocycante 




410.2142 


DOZ 


2-Phenylethyl isocyanate 




421.2730 




2-Methoxylphenyl 
isocyanate 


0 

OH, 


All). 15X1 


564 


3 -Methoxypheny 1 
isocyanate 


0-CH3 


413.1517 


565 


4-Methoxyphenyl 
isocyanate 


CH3 1 


423.2525 
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566 


2-Chlorophenyl 
isocyanate 




427.2018 


567 


3-Chlorophenyl 
isocyanate 


O 

CI 


427.2028 


568 


3 .4-DifluoroDhenvl 
isocyanate 


F 


429.2248 




AyV-Dimethylcarbamoyl 
chloride 


HgC ^ 




570 


4-Morpholinylcarbonyl 
chloride 


0 


387.2500 


« 

571 


4-MethyH- 
piperazinecarbonyl 
chloride 


CH3 


400.2845 


572 


iV-Methyl-;\^- 
phenylcarbamoyl 
chloride 


0 


407.2571 



Example 573 

l,2-Diethyl-7"-methoxy-2//-pyrazolo[3,4-c]quinolin-4-amine 
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Part A 

To a stirred solution of iV'-(2-bromo-5-methoxyphenyl)-2,2-dimethylpropanainide 
(2.82 g, 9.85 mmol) in tetrahydrofiiran (20 mL) at -78 "^C was added slowly a solution of 
n-butyllithium in hexanes (2.5 M, 8.30 mL, 20.7 mmol). The solution was stirred for 30 
5 minutes in a -40 ""C bath, then was cooled back to -78 °C. Triisopropyl borate (6.82 mL, 
29.6 mmol) was added slowly. The solution was stirred for 1 hour at -40 *^C, then was 
stirred at 0 for 30 minutes. Saturated aqueous ammonium chloride was added. The 
mixture was extracted with diethyl ether. The organic layers were combined, dried over 
sodium sulfate, filtered, and concentrated to afford a residue that was triturated with 
10 hexanes. The hexanes were decanted and the residue was stirred in methanol/water to 
precipitate a white solid that was isolated by filtration, washed with water, and dried to 
yield 1.36 g of 2-[(2,2-dimethylpropanoyl)amino]-4-methoxyphenylboronic acid, m.p. 
256-257 ''C. The material was used in the next step without fiuther purification. 
PartB 

15 A 50 mL round bottom flask containing a mixture of 4-bromo-l,5-diethyl-li/- 

pyrazole-3-carbomtrile (prepared as described in Part E of Example 1 1, 1.12 g, 4.91 
mmol) and 2-[(2,2-dimethylpropanoyl)amino]-4-methoxyphenylboronic acid (1.36 g, 5.40 
mmol) in 1-propanol (25 mL) was evacuated and backfilled with nitrogen. To the flask 
was added triphenylphosphine (38.6 mg, 0.147 irnnol), 2 M aqueous sodiiun carbonate 

20 (7.4 mL), water (5 mL), and palladium (II) acetate (1 1 mg, 0.048 mmol). The yellow 

suspension was heated at 100 °C. After 3 hours, the reaction mixture was allowed to cool 
to room temperature, water (10 mL) was added, and the 1-propanol was removed under 
reduced pressxure. The water layer was extracted with ethyl acetate (2 x 30 mL). The 
organic layers were combined, washed with 2 M aqueous sodium carbonate (50 mL), 

25 water (50 mL), and brine (50 mL), then dried over sodium sulfate. The organic layer was 
concentrated under reduced pressure. The crude product was purified by chromatography 
on a HORIZON HPFC system (silica gel, gradient elution with 0-40% ethyl acetate in 
hexanes) to provide 0.54 g of //-[2-(3-cyano-l,5-diethyl-li/-pyra2ol-4-yl)-5- 
methoxyphenyl]-2,2-dimethylpropanamide as a colorless liquid. 

30 MS (ESI) m/z 355.28 (M+H)"" 
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Parte 

A solution of sodium ethoxide in ethanol (21% by weight, 2.29 mL, 13.9 mmol) 
was added to a solution of i\^[2-(3-cyano-l,5-diethyl-l/f-pyrazol-4-yl)-5-methoxyphenyy 
2,2-dimethylpropanamide (0.5 g, 1.41 mmol) in ethanol (10 mL). The reaction mixture 
was stirred at room temperature for 20 minutes and then heated at reflux overnight. The 
reaction mixture was allowed to cool to room temperature and was concentrated under 
reduced pressure. The resulting residue was triturated with water to provide a solid that 
was isolated by filtration, washed with water, and dried. The material was purified by 
chromatography on a HORIZON HPFC system (silica gel, gradient ehtion with 0-20% 
CMA in chloroform) followed by crystallization from acetonitrile to yield 0.23 g of 1 ,2- 
diethyl-7-methoxy-2/ir-pyra2olo[3,4-c]quinolin-4-amine as beige needles, mp 210-21 1 
NMR (500 MHz, DMS0-d6) 5 7.8 (d, 7= 8.7 Hz, IH), 7.0 (d, J= 2.7 Hz, IH), 6.80 
(dd, J= 8.6, 2.7 Hz, IH), 7.00 (s, 2H), 4.40 (q, J= 7.2 Hz, 2H), 3.80 (s, IH), 3.21(q, J= 
7.5 Hz, 2H), 1.46 (t, J= 7.2 Hz, 3H), 1.28 (t, J= 7.5 Hz, 3H); 
^^C-NMR (75 MHz, CDCI3) 6158.0, 151.4, 145.6, 137.9, 135.3, 122.8, 116.8, 113.6, 
110.6, 108.7, 55.3, 44.7, 18.6, 16.4, 13.6; 
MS (ESI) m/z 271 .2 (M+H)^; 

Anal, calcd for C15H18N4O: C, 66.65; H, 6.71; N, 20.73. Found: C, 66.27; H, 6.59; N, 
20.72. 

Example 574 

2-Ethyl-7-methoxy-l-(2-phenylethyl)-2/if-pyrazolo[3,4-c]quinolin-4-amine 




Part A 

Using a modification on the method described in Part B of Example 573, 4-bromo 
l-ethyl-5-(2-phenylethyl)-l//-pyrazole-3-carbonitrile (prepared as described in Part E of 
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Example 41. 10.3 g. 33.9 mmol) was coupled with 2-[(2,2-dimethylpropanoyl)aininoH- 
methoxyphenylboronic acid (prepared as described in Part A of Example 573, 15.3 g. 60.9 
mmol). nie reaction was worked up and purified as described in Part B of Example 573 
to yield 1.7 g of i\^-{2-[3-cyano-l-ethyl-5-(2-phenylethyl>li/-pyrazol-4-yl]-5- 
methoxyphenyl}-2,2-dimethylpropanamide as a colorless liquid, MS (ESI) m/z 431.17 

(M+H)"". 
Parts 

A modification of the method described in Part C of Example 573 was used to convert the 
material from Part A into 2-ethyl-7-methoxy-l-(2-phenylethyl>2iir-pyrazolo[3,4- 
c]quinolin-4-amine. The crude product was purified by chromatography on a HORIZON 
HPFC system (silica gel, gradient elution with 0-30% CMA in chloroform) followed by 
crystallization from acetonitrUe to yield 0.57 g of 2-ethyl-7-methoxy-l-(2-phenylethyl> 
2/f.pyra2olo[3,4-c]quinolin-4-amine as an ofif-white solid, mp 162-163 °C. MS (ESI) m/z 
347.32 (M+H)*; Anal, calcd for C2,H22N40: C, 72.81; H, 6.40; N, 16.17. Found: C. 
72.60; H, 6.53; N, 16.32. 

Example 575 

4-Amino-2-ethyl-l-(2-phenylethyl>2//-pyrazolo[3,4-c]quinolin-7-ol hydrochloride 




2.Ethyl-7-methoxy-l-(2-phenylethyl>2if-pyrazolo[3,4-c]quinolin-4-araine (0.37 g, 
1 .07 mmol) was added in one portion to boiUng pyridinium chloride (3.70 g, 32.0 mmol). 
The mixture was heated at reflux for 4 hours, and then was allowed to cool to room 
temperature. The mixture was triturated with ice water and the precipitate was isolated by 
filtration, washed with water, and dried to yield 0.38 g of 4-amino-2-ethyl-l-(2- 
phenylethyl>2H-pyrazolo[3,4-c]quinolin-7-ol hydrochloride as a light grey solid, mp >300 



'C. 
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MS (ESI) m/z 333.31 (M+H)*; 

Anal, calcd for C2oH2oN40»l.lHCl»0.25H20: C, 63.72; H, 5.78; N, 14.86; CI, 10.34. 
Found: C, 63.75; H, 5.96; N, 15.10; CI, 10.61. 

Example 576 

4-Amino-2-ethyl-l-(2-phenylethyl>2/f-pyrazolo[3,4-c3quinolin-7-yl 

trifluoromethanesulfonate 




iV-Phenyl-bis(trifluororaethanesulfonamide (0.187 g, 0.447 mmol) was added to a 
stirred solution of 4-amino-2-e1hyl-l<2-phenylethyl>2//-pyrazolo[3,4-c]quinolin-7-ol 

hydrochloride (0.15 g, 0.41 mmol) and triethylamme (0.280 mL, 2.03 mmol) in DMF (5 
mL). After 6 hours, water (25 mL) was added and a precipitate formed that was isolated 
by filtration, washed with water, and dried to yield 0.175 g of 4-amino-2-e1hyl-l-(2- 
phenyIethyl>2fl-pyrazolo[3,4-c]quinolin^7-yl trifluoromethanesulfonate as a white 
powder, mp 178-179 °C. 

'H NMR (300 MHz. DMS0-d6) 5 8.05 (d, 7= 8.8 Hz, IH), 7.43 (d, 7= 2.7 Hz, IH), 7.25 
(m, 6H), 7.09 (s, 2H). 4.18 (q, 7= 7.0 Hz, 2H), 3.54 (t, J= 7.3 Hz, 2H), 3.00 (t. J= 7.6 Hz, 
2H), 1.32(t,y=7.2Hz,3H). 
MS (APCI) m/z 465. n (M+H)"". 
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Example 577 

l-(4-Aininobutyl)-2-propyl-2//^pyrazolo[3,4-c]quinolin-4-amine 




5 Part A 

A mixture of potassium phthalimide (6.61 g, 35.7 mmol), sodium iodide (0.669 g, 
4.46 mmol) and l-(4-chlorobutyl)-2-propyl-2^-pyrazolo[3,4-£:]quinolin-4-amine (prepared 
as described in Example 46, 5.65 g, 17.8 mmol) in DMF (30 mL) was heated at 90 *C for 
3 hours. The reaction mixture was allowed to cool to room temperature overnight, then 

10 was diluted with ice water (300 mL) and stirred for 1 0 minutes. A solid formed that was 
collected by filtration and dried to yield 7.14 g of 2-[4-(4-amino-2-propyl-2//''- 
pyrazolo[3,4-c]quinolin-l-yl)butyl]-l//-isoindole-l,3(2//)-dione as a tan solid, mp 204- 
206 °C. ^H-NMR (300 MHz, CDCI3) 5 7.86-7.70 (m, 5H), 7.69-7.64 (m, IH), 7.43-7.36 
(m, IH), 7,29-7.22 (m, IH), 5.37 (br s, 2H), 4.30 (t, J= 7.3 Hz, 2H), 3.77 (t, J= 6.8 Hz, 

15 2H), 3.31-3.21 (m, 2H), 2.05-1.75 (m, 6H), 0.98 (t, J= 7.4 Hz, 3H). 
Parts 

A mixture of 2-[4-(4-amino-2-propyl-2//-pyrazolo[3 ,4-c]quinolin- 1 -yl)butyl]- l//- 
isoindole-l,3(2//)■dione (7.21 g, 16.9 mmol) and hydrazine hydrate (4.22 g, 84.3 mmol) in 
ethanol (400 mL) was heated at reflux for 2 hours. The resulting solution was allowed to 
20 cool to room temperature, filtered, and concentrated under reduced pressure to yield 3.52 g 
of l-(4-aminobutyl>2-propyl-2/f-pyrazolo[3,4-c]quinolin-4-amine as a yellow solid, mp 
137-139 °C. 

MS (APCI) m/z 298.2 (M+H)"". 
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Example 578 

l-(4-Aminobutyl>2.propyl-6J,8,9-tetrahydro.2H-pyrazoloP 




A solution of l.(4-ammobutyl)-2-propyl-2if-pyrazolo[3.4-c]quinolin-4-amine 
(2.40 g, 8.06 mmol) in trifluoroacetic acid (20 mL) was treated with platinum (IV) oxide. 
The mixture was hydrogenated on a Pan apparatus at 50 psi (3.5 x 10^ Pa) for 1 day, and 
then was diluted with chloroform (50 mL) and methanol (25 mL). The mixture was 
filtered through CELITE filter agent. The filtrate was concentrated under reduced pressure 
to yield 6.0 g the fe/j-trifluoroacetic acid salt of l.(4-aminobutyl)-2-propyl-6,7.8,9- 
tetrahydro-2H-pyra2olo[3,4-c]quinolm-4-amine in residual trifluoroacetic acid as a yellow 

liquid. 

MS (APCI) m/z 302.3 (M+H)"". 

Examples 579-581 

Part A 

A solution of l.butyl-2-rerr-butyl-2if-pyrazolo[3.4-c]quinolin-4.amine (prepared 
as described in Example 43, 1 .43 g. 4.60 mmol) in 6 M HCl in water (40 mL) was heated 
at 100 °C overnight. The reaction mixture was allowed too cool to room temperature and 
a white solid was isolated by filtration, washed with water to provide l-butyl-2/f- 
pyrazolo[3,4-c]quinolin-4-amine hydrochloride that was used in the next step without 
extensive drying. Alternatively, the product can be dried in a vacuum oven at 95 °C. 
Anal, calcd for C,4H,6N4.0.8 HCl: C, 56.31; H, 5.67; N, 18.76. Found: C, 56.64; H. 5.10; 

N, 18.68. 
PartB 

A solution of l.butyl-2H-pyra2olol3,4-c]quinolin-4-amine hydrochloride (1 
equivalent, 0.06 M). sodium rerr-butoxide (3 equivalents), and an alkyl iodide from tiie 



-293- 



wo 2006/107753 



PCT/US2006/011953 



table below (3 equivalents) in ethanol was heated at reflux for 1-4 days. Additional alkyl 
iodide was added if necessary. The reaction mixture was allowed to cool to room 
temperature and a precipitate was isolated by filtration, washed with water, and dried. The 
crude product was purified by IPC (silica gel, gradient elution with CMA in chloroform). 
5 In Example 579, the product was fiuther purified by precipitation fi^om ethanol/water. In 
Examples 580 and 581, the product was further purified by reverse phase chromatography 
(gradient elution with acetonitrile in water containing 0.5% formic acid). In all examples, 
the final product was dried at 90 °C under vacuum. 

Example 579: 1 ,2-Dibutyl-2^-pyrazolo[3,4-c]quinolin-4-amine was obtained as a white 

10 powder, mp 143.0-145.0 "C. 

'H NMR (500 MHz, DMSO-de) 8 7.89 (dd, J= 7.9, 1.1 Hz, IH), 7.50 (dd, J= 8.1, l.l Hz, 
IH), 7.33 (td, J= 7.2, 1.4 Hz, IH), 7.22 (td, J= 8.0, 1.3 Hz, IH), 6.59 (br s, 2H), 4.36 (t, J 
= 7.3 Hz, 2H), 3.23 (t, J= 8.1 Hz, 2H), 1.91-1.85 (m, 2H), 1.69-1.63 (m, 2H), 1.48 (sextet, 
J= 7.5 Hz, 2H), 1 .36 (sextet, J= 7.6 Hz, 2H), 0.95 (t, y = 7.3 Hz, 3H), 0.93 (t, J= 7.4 Hz. 

15 3H); 

MS (APCI) m/z 297 (M + H)""; 
• Anal, calcd for C18H24N4: C,72.94; H, 8.16; N, 18.90. Found: C, 72.70; H, 8.08; N, 19.05. 

Example 580: The formic acid salt of l-butyl-2-propyl-2//-pyrazolo[3,4-c]quinolin-4- 

amine was obtained as a white powder, mp 164-166 °C. 
20 'H NMR (700 MHz, DMSO-dg) 5 8.17 (s, 0.8H), 7.90 - 7.89 (m. IH), 7.50 - 7.49 (m, 

IH), 7.34 - 7.31 (m, IH), 7.23 - 7.21 (m, IH), 6.83 (br s, 2H), 4.34 (t, J= 7 Hz, 2H), 3.23 

(t, J= 7.6 Hz, 2H), 1.95 (sextet, J= 7.3 Hz, 2H), 1.67 (pentet, J = 7.9 Hz, 2H), 1.46 

(sextet, J= 7.5 Hz, 2H), 0.95 (t, J= 7.3 Hz, 3H), 0.92 (t, J= 7.3 Hz. 3H); 

"C NMR (175 MHz, DMSO) 5 163.34, 150.49, 143.04, 137.98, 135.33, 125.69, 125.12, 
25 121.74, 121.65, 119.48, 116.25, 50.76,30.62,24.57,23.53,21.83, 13.66, 10.89; 

MS (APCI) m/z 283 (M + H)*; 

Anal, calcd for Ci7H22N4-1.0 CH2O2-0.2 H2O: C.65.12; H, 7.41; N, 16.87. Found: C. 
64.73; H, 7.53; N, 16.92. 

Example 58 1 : The formic acid salt of l-butyl-2-methyl-2//-pyrazolo[3,4-c]quinolin-4- 
30 amine was obtained as a white powder, mp 202-203 °C. 
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'HNMR(500MHz.DMSO-d6)6 8.17(s,0.8H),7.92(dd,y=7.9, 1.2 Hz, IH), 7.50 (dd, 
y= 8.1, 1.1 Hz, IH), 7.34 (td, 7.1, 1.4 Hz, IH), 7.23 (td. 7= 7.9, 1.3 Hz, IH), 6.83 (br 
s,2H), 4.10(8, 3H), 3.23 (t, J=7.6Hz,2H), 1.67 (pentet, J= 7.9 Hz, 2H), 1 .46 (sextet, 7 
= 7.5 Hz, 2H), 0.94 (t, 7.3 Hz, 3H); 

"CNMR(125 MHz, DMSO) 8 163.29, 150.38, 142.94, 138.15, 134.96, 125.70. 125.05, 
121.73, 121.54, 119.39, 116.46,37.23, 30.10,24.67,21.76, 13.62; 
MS (APCl) m/z 255 (M + H)""; 

Anal, calcd for Ci5H,gN4 0.8 CH2O2 O.O2 H2O: C.65.10; H, 6.79; N, 19.22. Found: C, 
64.75; H, 6.74; N, 19.22. 



Examples 579-581 





NH2 










Example 


Alkylating agent in Part B 


R 


579 


1-iodobutane 


-CH2CH2CH2CH3 


580 


1-iodopropane 


-CH2CH2CH3 


581 


iodomethane 


-CH3 



Examples 582 

2-Isopropyl- 1 -methyl-2//-pyrazolo[3,4-c]quinolin-4-amine 




Part A 

A poly(tetrafluoroethylene)-lined steel pressure vessel containing a solution of 2- 
benzyH-methyl-2//-pyrazolo[3,4-c]quinolin-4-amine (prepared as described in Example 
36, 0.8821 g, 3.06 mmol) in anhydrous hydrogen bromide in acetic acid (10 mL) was 
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heated in a 140 °C oven for 17 hours. The vessel was allowed to cool to room 
temperature. A solid formed that was isolated by filtration and washed with water to yield 
l-methyl-2//-pyrazolo[3,4-c]quinolin-4-amine that was used in the next step. 
PartB 

The general method described in Part B of Examples 579-581 was used to convert 
the material from Part A into 2-isopropyH-methyl-2//-pyrazolo[3,4-c]quinolin-4-amine, 
using 2-iodopropane as the alkyl iodide. The purification method described for Example 
579 was used to provide 0.0398 g of 2-isopropyl-l-methyl-2i/-pyrazolo[3,4-c]quinolin-4- 
amine as a white powder, mp 221 .0-222,0 ^C. 

*H NMR (500 MHz, DMSO-de) 8 8.02 (dd, J= 7.9, 1.2 Hz, IH), 7.49 (dd, 7- 8.1, 1 .0 Hz, 
IH), 7.32 (td, y= 7.1, 1.5 Hz, IH), 7.20 (td, J= 7.9, 1.3 Hz, IH), 6.52 (br s, 2H), 4.94 
(septet, J= 6.6 Hz, IH), 2.84 (s, 3H), 1,53 (d, J= 6.6 Hz, 6H); 
MS (APCI) m/z 241 (M + H)^; 

Anal, calcd for C14H16N4 O.I5 H2O: C,69.21; H, 6.76; N, 23.06. Found: C, 68.81; H, 6.60; 
N, 22.85. 

Example 583 

4-(4- Amino-2-ethy l-2//-pyrazolo [3 ,4-c]quinolin- 1 -y l)buty 1 acetate 

N 



l-(4-Chlorobutyl)-2-ethyl-2//-pyrazolo[3,4-c]quinolin-4-amine (3.8 g, 12.5 mmol, 
prepared as described in Example 19) was combined with potassium acetate (3.68 g, 37.5 
mmol), sodium iodide (470 mg, 3.12 mmol), and DMF (21 mL). The mixture was heated 
at 90 °C for 2 hours, allowed to cool to ambient temperature, diluted with water (100 mL), 
stirred for 20 minutes, and then filtered to remove a black solid. The filtrate was allowed 
to stand for 1 week at which time crystals had formed. The crystals were isolated by 
filtration, purified by chromatography on a HORIZON HPFC system (25+M cartridge 
eluting with chloroform/CMA in a gradient from 100:0 to 70:30), and then recrystallized 
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from acetonitrile to provide 55 mg of 4-(4-amino-2-ethyl-2//-pyra2olo[3,4'-c]quinolin-l- 
yl)butyl acetate as a tan crystalline solid, mp 128-129 °C. MS (APCI) m/z 327 (M + H)*'; 
Anal, calcd for C18H22N4O2: C, 66,24; H, 6.79; N, 17.17. Found: C, 66.01; H, 6.89; N, 
17.24. 

5 

Example 584 

N" [3 -(4-Amino-2-^^r^buty l-lff-pyrazolo [3 ,4-c]quinolin- 1 -y l)propy Ijmethanesulfonamide 




10 Part A 

Under a nitrogen atmosphere, a mixture sodium /er/-butoxide (88.45 g, 0.920 mol) 
and ethanol (625 mL) was stirred for 5 minutes and then cooled to 0 ^C. A solution of 
diethyl oxalate (1 19 mL, 0.877 mol) arid 6-chloro-2-pentanone (100 mL, 0.877 mol) in a 
minimal amoimt of ethanol was added and a precipitate formed immediately. The reaction 

15 was stirred for 5 minutes, then acetic acid (438 mL of 2 M) was added and a solution was 
obtained. Potassium acetate (129.0 g, 1 .3 14 mol) was added and the reaction mixture was 
stirred for 3 minutes at which time it solidified, rer^Butylhydrazine oxalate hydrochloride 
(120,1 g, 0.964 mol) was added. The reaction was allowed to warm to ambient 
temperature with stirring overnight and then concentrated under reduced pressure. The 

20 residue was diluted with dichloromethane and water and the mixture was adjusted to pH 
1 1 with the addition of 2 M aqueous sodi\mi carbonate. The aqueous layer was extracted 
with dichloromethane; the combined organics were dried over sodium sulfate, filtered, and 
concentrated under reduced pressure to provide ethyl l-/er/-butyl-5-(3-chloropropyl)-l//- 
pyrazole-3-carboxylate that was used without purification. 

25 PartB 

The material from Part A was combined with 6 M sodium hydroxide (292 mL) and 
ethanol (219 mL), stirred at ambient temperature for 4 hours, and then concentrated under 
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reduced pressure. The residue was dissolved in water. The solution was extracted with 
diethyl ether (2 x 100 mL) and then acidified to pH 4 with 3 N hydrochloric acid. A 
precipitate formed; the mixture was stirred for 30 minutes and then filtered. The isolated 
solid was washed with water and then air dried for 48 hours to provide 65.9 g of l-tert- 
butyl-5-(3-chloropropyI)-l//-pyrazole-3-carboxyIic acid as a tan solid. 
Parte 

l-(3-Dimethylaminopropyl>3-ethylcarbodiimide hydrochloride (8.63 g, 45.0 
mmol) was added to a solution of material from Part B (10 g, 40.9 mmol) and 1- 
hydroxybenzotriazole hydrate (6.08 g, 45.0 mmol) in DMF (70 mL). The solution was 
stirred for 30 minutes and then cooled to 0 ''C. Ammonium hydroxide (8.1 mL of 15 M, 
123 mmol) was added and the solution was stirred at ambient temperature for 2 hours. 
The reaction mixture was diluted with water (200 mL) and then extracted with diethyl 
ether (4 x 150 mL). The combined extracts were dried over magnesium sulfate, filtered, 
and concentrated imder reduced pressure to provide l-^err-butyl-5-(3-chloropropyl)-l//- 
pyrazole-3-carboxamide as a brown oil. 
PartD 

The material from Part C, triethylamine (17.1 mL, 123 mmol), and 
dichloromethane (136 mL) were combined and then cooled to 0 °C. Trifluoroacetic 
anhydride (6.3 mL, 45 nunol) was added dropwise over a period of 1 minute. The reaction 
mixture was stirred for 2 hours and then quenched with saturated ammonium chloride 
solution (30 mL). The reaction mixture was diluted with water and then extracted with 
dichloromethane. The combined extracts were dried over sodiimi sulfate, filtered, and 
then concentrated under reduced pressure to provide l-/er/-butyl-5-(3-chloropropyl)-l/f- 
pyrazole-3-carbonitrile. 
PartE 

Bromine (2.5 mL, 49 mmol) was added in a smgle portion to a mixture of the 
material from Part D, potassium acetate (8.0 g, 82 mmol), and acetic acid (82 mL). The 
reaction mixture was stirred for 24 hours, quenched with sodium bisulfite, and then 
concentrated under reduced pressure. The residue was diluted with dichloromethane and 
water and the mixture was adjusted to pH 1 1 with aqueous sodium carbonate. The 
aqueous layer was extracted with dichloromethane. The combined organics were dried 
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over sodilun sulfate, filtered, and then concentrated under reduced pressure to provide a 
black oil. The oil was purified by column chromatography (silica gel eluting with 7:3 
hexanes:ethyl acetate) to provide 7.5 g of a dark yellow oil. Analysis by NMR indicated 
that the oil contained 4-bromo-l-/er^-butyl-5-(3-chloropropyl)-lJy-pyrazoIe-3-carbonitrile 
and starting material in about a 9:1 ratio. 
PartF 

2-Aminophenylboronic acid hydrochloride (8.5 g, 49.2 mmol), potassium 
phosphate (15.6 g, 73.8 mmol), tris(diben2ylideneacetone)dipalladixmi(0) chloroform 
adduct (563 mg, 0.615 mmol), and bis[(2-diphenylphosphino)phenyl]ether (397 mg, 0.738 
mmol) were added to a solution of the material ftom Part E in toluene (153 mL) containing 
powdered molecular sieves (1 g). Nitrogen was bubbled through the reaction mixture, and 
then the reaction was heated at 1 10 for 24 hours. The mixture was cooled to ambient 
temperature and then filtered through a layer of silica gel (eluting with 3:2 
chloroform/methanol). The filtrate was concentrated under reduced pressure and the 
residue was dissolved in ethanol (120 mL). Hydrogen chloride (20 mL of a 4 M solution 
in ethanol) was added to the resulting solution, and the reaction was heated at reflux for 
two horns and then allowed to cool to ambient temperature. The solvent was removed 
under reduced pressure and the residue was adjusted to pH 10 with the addition of 2 M 
aqueous sodium carbonate. The mixture was diluted with brine and extracted with 
dichloromethane. The combined extracts were dried over sodium sulfate, filtered, and 
concentrated under reduced pressure. The crude product was purified by chromatography 
on a HORIZON HPFC system (65+1^ cartridge, eluting with chloroform/CMA in a 
gradient fi-om 100:0 to 70:30). The cleanest fractions were combined and concentrated 
under reduced pressure. The residue was recrystallized from acetonitrile to provide 250 
mg of off white crystals. The remaining firactions and the mother liquor from the 
recrystallization were combined and concentrated to provide 2 g of 2-rer/-butyH-(3- 
chloropropyl)-2//-pyrazolo[3,4-c]quinolin-4-amine as a yellow solid. 
Parte 

Methanesulfonamide (3.0 g, 31 .5 mmol) was added to a chilled (0 ^'C) suspension 
of sodium hydride (60% dispersion in mineral oil, 1.2 g, 31.5 mmol) in DMF (10 mL); the 
reaction was stirred at ambient temperature for five minutes. The yellow solid firom Part 
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F, DMF (4 mL) and sodixim iodide (235 mg, 1.57 mmol) were sequentially added. The 
reaction was heated at 90 ^^C for three hours, allowed to cool to ambient temperature, and 
then poured into ice water (100 mL). The mixture was stirred at ambient temperature for 1 
hour at which time a precipitate formed. The solid was isolated by filtration and then 
dissolved in a mixture of dichloromethane and chloroform. The solution was dried over 
sodium sulfate and then purified by chromatography on a HORIZON HPFC system (40+M 
cartridge eluting with chloroform/CMA in a gradient from 100:0 to 70:30). The resulting 
solid was recrystallized from acetonitrile to provide 80 mg of A'-[3-(4-amino-2-rerr-butyl- 
2/ir-pyrazolo[3,4-c]quinolin-l-yl)propyl]methanesulfonamide as gray crystals, mp 223-224 

MS (APCI) m/z 376 (M + H)^; Anal, calcd for CigHasNsOzS: C, 57.58; H, 6.71; N, 
18.65 Found: C, 57.71; H, 7.00; N, 18.81. 

Example 585 

1 -(4-Amino-2-methy l-2//-pyrazolo [3 ,4-c]quinolin- 1 -y l>-2-methy lpropan-2-ol 

NHo 



Under a nitrogen atmosphere, sodium /err-butoxide (54.1 g, 0.564 mol) and ethanol 
(187 mL) were combined at 0 °C. The mixture was stirred at ambient temperature for 30 
minutes. A mixture of mesityl oxide (30 mL, 0,26 mol) and diethyl oxalate (35.6 mL, 0.26 
mol) in ethanol (40 mL) was added over a period of 1 minute. The reaction mixture was 
stirred for 2.5 hours at ambient temperature and then cooled to 0 °C. Acetic acid (131 mL) 
and methyl hydrazine (15.3 mL, 0.288 mol) were added. The reaction was allowed to 
warm to ambient temperature with stirring overnight and then concentrated under reduced 
pressure. The residue was diluted with chloroform (500 mL) and water (1 L) and the 
mixture was adjusted to pH 1 1 with the addition of 50% sodium hydroxide. The aqueous 
layer was extracted with chloroform (3 x 250 mL); the combined organics were dried over 
sodium sulfate, filtered, and concentrated under reduced pressure to provide ethyl 1- 




OH 



Part A 
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methyl-5-(2-methylprop-l-enyl)-li/-pyrazole-3-carboxylate as a black oil that was used 

without purification. 

PartB 

The material from Part B was combined with 6 M sodium hydroxide (87 mL) and 
5 ethanol (655 mL), stirred at ambient temperature for 2 hours, and then concentrated under 
reduced pressure. The residue was dissolved in water and the solution acidified to pH 4 by 
the addition of 3 N hydrochloric acid. A precipitate formed; the mixture was stined for 30 
minutes and then filtered. The isolated solid was washed with water and then air dried for 
24 hours to provide 39 g of l-methyl-5-(2-methylprop"l-enyl>lif-pyrazole-3-carboxylic 
1 0 acid as a tan solid. 
Parte 

The material from Part B was combined with dichloromethane (870 mL) and a 
dropofDMF. Oxalyl chloride (45.8 mL, 525 mmol) was added. The reaction mixture 
was stirred at ambient temperature for 30 minutes and then cooled to 0 °C. Chilled (0 °C) 
1 5 ammonium hydroxide (250 mL of 1 5 M) was added in a single portion. The reaction 

mixture was stirred for 1 hour and then extracted with chloroform. The combined extracts 
were dried and then concentrated xmder reduced pressxire to provide 3 1.9 g of l-methyl-5- 
(2-methylprop-l-enyl)-lii/-pyrazole-3-carboxamide as a brown oil. 
PartD 

20 The material from Part C was combined with toluene (250 mL) and stirred until a 

solution was obtained. Phosphorous oxychloride (28.5 mL, 302 mmol) was added and the 
reaction mixture was heated at reflux for 4 hours. The toluene layer was poured into ice 
water; the mixture was made basic by the addition of 2 N aqueous sodium carbonate and 
then extracted with chloroform. The extracts were dried over sodium sulfate, filtered, and 

25 then concentrated under reduced pressure to provide 1 -methyl-5-(2-methylprop-l -enyl)- 
l//-pyrazole-3-carbonitrile as a dark oil. 
PartE 

mCPBA (57 g of 50%) was added in a single portion to a solution of the material 
from Part D in dichloromethane (750 mL). The reaction mixture was stirred at ambient 
30 temperature overnight and then filtered to remove the chlorobenzoic acid. The filter cake 
was rinsed with a small amoimt of dichloromethane. The filtrate was washed with 
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aqueous saturated sodium bicarbonate. The aqueous layer was extracted with 
dichloromethane (1 x 200 inL). The combined organics were dried over sodium sulfate, 
filtered, and then concentrated under reduced pressure to provide 5-(3,3-dimethyloxiran-2- 
yl>- 1 -methyl- 1 //-pyrazole-3-carbonitrile. 
PartF 

Bromine (16.14 mL, 315 mmol) was added to a solution of the material from Part 
E in acetic acid (300 mL) at 0 °C. The red solution was stirred at ambient temperature for 
2 hours, and then saturated aqueous sodium bisulfite was added until the red color was 
gone. The mixture was concentrated under reduced pressure to remove the acetic acid. 
The residue was diluted with chloroform (100 mL) and the pH was adjusted with 2 M 
aqueous sodium carbonate to pH 1 1 . The cloudy mixture was diluted with water (50 mL) 
and extracted with chloroform (3 x 75 mL). The combined organic layers were dried over 
sodium sulfate, filtered, and concentrated under reduced pressure to a cloudy oil. The oil 
was combined with acetonitrile (300 mL) and aqueous hydrogen bromide (35 mL of 48%) 
and stirred for 1 hour. Aqueous saturated sodium bicarbonate was added until the mixture 
was basic. The resulting solution was diluted with water and then extracted with 
dichloromethane. The extracts were dried and concentrated under reduced pressure to 
provide a dark yellow oil. The oil was purified by chromatography on a HORIZON HPFC 
system (eluting with hexanes/ethyl acetate in a gradient fi-om 9:1 to 1:1) to provide 10.5 g 
of crude 4-bromo-5-(l-bromo-2-hydroxy-2-methylpropyl>l-methyH/f-pyrazole-3- 

carbonitrile. 

PartG 

Azobisisobutyronitrile (600 mg, 3.6 mmol) and tributyltin hydride (7.3 mL, 27.3 
mmol) were added to a mixture of portion of the material fi:om Part F (6.4 g, 18 nrniol) and 
toluene (91 mL), After bubbling had ceased, the pale yellow solution was heated at 90 °C 
for 1 hour. Analysis by TLC indicated that startmg material was still present. An 
additional equivalent of tributyltin hydride was added and the reaction mixture was heated 
for an additional 30 minutes; this was repeated. The reaction mixture was purified by 
chromatography on a HORIZON HPFC system (65+M cartridge eluting with 
hexanes/ethyl acetate in a gradient firom all hexane to 1:1) to provide 2.7 g of 4-bromo-5- 
(2-hydroxy-2-methylpropyl>l-methyHif-pyrazole-3-carbonitrile as a colorless oil. 
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PartH 

2-Aminophenylboronic acid hydrochloride (3.6 g, 20.8 mmol), potassium 
phosphate (1 1.0 g, 52.0 mmol), tris(dibenzylideneacetone)dipalladium(0) chloroform 
adduct (238 mg, 0.26 mmol), and bis[(2-diphenylphosphino)phenyl]ether (167 mg, 0.312 
5 rmnol) were added to a solution of the material from Part G in toluene (65 mL) containing 
powdered molecular sieves (1 g). Nitrogen was bubbled through the reaction mixture, and 
then the reaction was heated at 1 10 °C for 24 hours. The mixture was cooled to ambient 
temperature and then filtered through a layer of silica gel (eluting with 3:2 
chloroform/methanol). The filtrate was concentrated under reduced pressure and dissolved 

10 in ethanol (52 mL). Hydrogen chloride (4.8 mL of a 4 M solution in ethanol) was added to 
the resulting solution, and the reaction was heated at reflux for two hours and allowed to 
cool to ambient temperature. The solvent was removed under reduced pressure and the 
residue was adjusted to pH 10 with the addition of 2 M aqueous sodium carbonate. The 
mixture was diluted with brine and chloroform. A white solid that did not dissolve in 

1 5 either layer was isolated by filtration and then recry stallized fi:om ethanol to provide 300 
mg of l-(4-aiiaino-2-methyl-2//-pyrazolo[3,4-c]qmnolm-l-yl)-2-methylpropan^ as gray 
crystals, mp 256-257 °C. MS (APCI) ni/z 111 (M + H)^; Anal, calcd for C15H18N4O: C, 
66.65; H, 6.71; N, 20.73. Found: C, 66.51; H, 6.89; N, 20.79. 



20 Example 586 

l-(4-Amino-2-methyl-6,7,8,9-tetrahydro-2/f-pyrazolo[3,4-c]quinolin-l-yl)-2- 

methylpropan-2-ol 




OH 



25 The mother liquor firom Example 585 Part H was concentrated to provide 1 g of 1- 

(4-amino-2-methyl-2/f-pyrazolo[3,4-c]quinolin- 1 -yl)-2-methylpropan-2-ol. This material 
was combined with platinum oxide (750 mg) and trifluoroacetic acid (25 mL) and shaken 
under hydrogen pressure on a Parr apparatus for 2 days. The reaction mixture was filtered 
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through a layer of CELITE filter agent and the filter cake was rinsed with 
dichloromethane. The filtrate was concentrated under reduced pressure. The residue was 
dUuted with water (10 mL), the pH was adjusted to pH 12 with 50% sodium hydroxide, 
and the mixture was extracted with dichloromethane. The extracts were dried over sodium 
sulfate and then purified by chromatography on a HORIZON HPFC system (40+M 
cartridge eluting with a gradient of 0 to 30 % CMA in chloroform). The resulting solid 
was recrystallized firom acetonitrile to provide 160 mg of l-(4-amino-2-methyl-6,7,8,9- 
tetrahydro-2/^-pyrazolo[3,4-c]qumolin-l-yl)-2-methylpropan-2-ol as tan crystals, mp 228- 
234 °C. MS (APCI) m/z 275 (M + H)""; Anal, calcd for C15H22N4O: C, 65.67; H, 8.08; N, 
20.42. Found: C, 65.53; H, 8,19; N, 20.47. 

Example 587 

l-(4-Amino-2-ethyl-6,7,8,9-tetrahydro-2//-pyrazolo[3,4-c]quinolin-l-yl> 



2-methylpropan-2-ol 
NH, 




Using the method of Example 586, l-(4-amino-2-ethyl-2H-pyrazolo[3,4- 
c]quinolin-l-yl>2-methylpropan-2-ol (100 mg, prepared as described in Example 62) was 
reduced and purified to provide 25 mg of l-(4-amino-2-ethyl-6,7,8,9-tetrahydro-2//- 
pyrazolo[3,4-c]quinolin-l-yl>2-methylpropan-2-ol as a white powder, mp 202-204 "C. H 
NMR (500 MHz, DMSO-dg) 8 5.96 (s, 2H), 4.55 (s, IH), 4.46 (q, J = 7.2 Hz, 2H), 3.12 (s, 
2H), 2.82 (m. 2H), 2.57 (m, 2H), 1.72 (m, 4H), 1.39 (t. J = 7.2 Hz, 3H), 1.34 (s, 6H); 
NMR (75 MHz, DMSO-de) 

8 149.11, 141.0, 135.20, 132.16, 123.77, 1 10.30, 70.70,45.56,37.93,32.09,3 0.18.25.10, 
23.46, 23.15, 15.91;MS (APCI) m/z 289 (M + H)""; Anal, calcd for C16H24N4O: C, 66.64; 
H, 8.39; N, 19.43. Found: C, 66.46; H, 8.58; N, 19.23. 
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Example 588 

5-ButyI-2,3-dimethyl-2/^pyrazolo[3,4-c]pyridin-7-amine 




Part A 

Methylhydrazine (6.2 mL, 1 17 mmol) was added to a chilled (0 ''C) solution of 
methyl pyruvic acetate (15.0 mL, 107 mmol) in acetic acid (210 mL). The reaction 
mixture was stirred for 1 hour and then concentrated under reduced pressure. The residue 
was diluted with water, made basic (pH 11) by the addition of aqueous saturated sodium 
carbonate, and then extracted with dichioromethane. The combined extracts were dried 
over sodium sulfate, filtered, and concentrated under reduced pressure to provide 14.6 g of 
ethyl l,5-dimethyl-l/f-pyrazole-3-carboxylate as a dark oil. 
PartB 

The material firom Part A (3.0 g, 17.8 mmol) was combined m a stainless steel 
reactor with 7 N ammonia in methanol (30 mL). The reaction was sealed and heated at 
1 50 °C for 24 hours. The reaction mixture was concentrated under reduced pressure to 
provide 2.5 g of crude l,5-dimethyl-l//-pyrazole-3-carboxamide as a dark brown solid. 
Parte 

The material fi"om Part B, triethylamine (7.5 mL, 54 mmol), and dichioromethane 
(60 mL) were combined and then cooled to 0 °C. Trifluoroacetic anhydride (3.8 mL, 27 
mmol) was added dropwise over a period of 1 minute. The reaction mixture was stirred 
for 2 hours and then quenched with saturated anmionium chloride solution (30 mL). The 
reaction mixture was diluted with water and then extracted with dichioromethane. The 
combined extracts were dried over sodium sulfate, filtered, and then concentrated under 
reduced pressure. The crude product was purified by chromatography on a HORIZON 
HPFC system (40+M cartridge, eluting with a gradient of 0 to 50% ethyl acetate in 
hexanes) to provide l,5"dimethyH//-pyrazole-3-carbonitrile as a white solid. 
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PartD 

A solution of iodine monochloride (3.9 g, 24.6 mmol) in dichloromethane (12 mL) 
was added to a mixture of material from Part C (1.5 g, 12.3 mmol), dichloromethane (20 
mL) and freshly ground potassium carbonate (3.2 g, 23 mmol). After 1 hour the reaction 
5 mixture was quenched with sodium bisulfite until all color was gone, diluted with water, 
and then extracted with dichloromethane. The combined extracts were dried over sodium 
sulfate, filtered, and then concentrated under reduced pressure. The crude product was 
purified by chromatography on a HORIZON HPFC system (40+M cartridge, eluting with a 
gradient of 0 to 50% ethyl acetate in hexanes) to provide 2.5 g of 4-iodo-l ,5-dimethyl-l/i^- 
l 0 pyrazole-3-carbonitrile as a white solid. 
FartE 

Under a nitrogen atmosphere, material from Part D (200 mg, 0.81 mmol), hexyne 
(0.18 mL, 1.6 mmol), copper(I) iodide (30 mg, 0.16 mmol), 

dichlorobis(triphenylphosphine)palladium(II) (57 mg, 0.081 mmol), triethylamine (0.24 
15 mL, 2.4 mmol) and acetonitrile (4 mL) were combined and then heated at reflux for 1 
hour. The reaction mixture was cooled to ambient temperature, diluted with 7:3 
hexanesrethyl acetate, and then filtered through a layer of CELITE filter agent. The filtrate 
was concentrated under reduced pressure. The residue was purified by chromatography on 
a HORIZON HPFC system (25+M cartridge, eluting with a gradient of 0 to 50% ethyl 
20 acetate in hexanes) to provide 140 mg of 4-(hex-l-ynyl>-l,5-dimethyl-l//-pyrazole-3- 
carbonitrile as a brown oil. 
PartF 

The material from Part E was combined in a stainless steel reactor with 7 N 
ammonia in methanol (10 mL). The reaction was sealed and heated at 150 °C for 58 

25 hours. The reaction mixture was concentrated xmder reduced pressure to provide a brown 
oil. The oil was purified by chromatography on a HORIZON HPFC system (40+M 
cartridge, eluting with a gradient of 0 to 20% CMA in chloroform) to provide a tan solid. 
This material was triturated with acetonitrile to provide 60 mg of 5-butyl-2,3-dimethyl-2//- 
pyrazolo[3,4-c]pyridin-7-amine as a tan powder, mp 130-131 °C. ^HNMR (500 MHz, 

30 DMS0-d6) 5 6.45 (s, IH), 6.17 (s, 2H), 4.00 (s, 3H), 2.46-2.49 (m. 5H), 1.16 (m, 2H), 1.30 
(m, 2H), 0.89 (t, J = 7.25 Hz, 3H); '^C NMR (75 MHz, DMSO-de) 5 149.15,146.42, 
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133.04, 129.13, 122.17, 97.71, 36.10, 36.05, 30.44, 20.79, 12.80, 8.39;MS (APCI) 
219.2 (M + Hf ; HRMS (ESI) calcd for C12H18N4 + H: 219.161, found 219.1594. Anal, 
calcd for CnHigNn^O.lS H2O: C, 65.22; H, 8.35; N, 25.35. Found: C, 65.52; H, 8.72; N, 
25.64. 

Example 589 

jV-[4-(4-Amino-2-methyl-6,7,8,9-tetrahydro-2/7-pyra2olo[3,4-c]quinoIm^ 

yl)butyl]morpholine-4-carboxamide 




PartA 

A mixture of l-(4-cUorobutyl)-2-niethyl-2/f-pyrazoIo[3,4-^]quinoline-4-amine 
(2.8 g, 8.6 mmol, prepared as described in Part F of Examples 454-488), platinum oxide, 
and trifluoroacetic acid was shaken under hydrogen pressure on a Parr apparatus for 2 
days. The reaction mixture was filtered through a layer of CELITE filter agent and the 
filter cake was rinsed with methanol. The filtrate was concentrated under reduced 
pressure. The residue was diluted with water (10 mL), the pH was adjusted to pH 12 with 
50% sodium hydroxide, and the mixture was extracted with dichloromethane. The 
extracts were dried over sodium sulfate and concentrated under reduce pressure. The 
residue was purified by chromatography on a HORIZON HPFC system (40+M cartridge 
eluting with a gradient of 0 to 20 % CMA in chloroform) to provide 2.0 g of l-(4- 
chlorobutyl)-2-methyl'»6,7,8,9-tetrahy dro-'2^«pyrazolo [3 ,4-c]quinoline-4-amine as a 
yellow solid. 
PartB 

A mixture of l-(4-chlorobutyl)-2-methyl-6,7,8,9-tetrahydro-2//-pyrazolo[3,4- 
c]quinoline-4-amine (385 mg, 1.3 1 mmol), potassium phthalimide (362 mg, 1 .96 mmol). 
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sodium iodide (50 mg, 0.327 mmol). and DMF (2 mL) was heated at 90 °C for 4 hours, 
^e reaction mixture was cooled to ambient temperature and then diluted with water (30 
mL) while stirring in an ice batii. A precipitate was isolated by filtration to obtain 2-[4<4- 
amino-2-methyl-6,7,8,9.tetrahydro-2if-pyrazolo[3,4-c]quinolin4.^^^^^^ 

l,3(2/i0-dione as a yellow solid. 
Parte 

The material from Part B was combined witii hydrazine hydrate (0.3 mL. 6.55 
mmol) and ethanol (1 5 mL) and heated at reflux for 30 minutes. The reaction mixtiare was 
chilled to 0 »C. A precipitate was removed by filtration and the filter cake was rinsed witix 
ethanol. Th. filtrate was purified by chromatography on a HORIZON HPFC system 
(25+M cartridge eluting witi. a gradient of 0 to 40 % CMA in chloroform) to provide 290 
mg of l<4-aminobutyl)-2-metiiyl-6.7.8,9-tetrahydro-2//-pyrazolo[3.4-c]quM^^ 



amine. 
PartD 



Under a nitrogen atmosphere, a mixture of the material from Part C. triethylamine 
(290 2.12 mmol), and dichloromethane (5 mL) was cooled to 0 "C. 4- 
Moipholinecarbonyl chloride (124 ^L, 1.06 mmol) was added in 3 portions spaced 5 
minutes apart. The reaction mixture was warmed to ambient temperature and stirred for 1 
hour The reaction mixture was quenched with saturated aqueous ammonium chlonde. 
diluted with water, and then extracted with chloroform. The extract was dried over 
sodium sulfate, filtered, and then purified by chromatography on a HORIZON HPFC 
system (25+M cartridge eluting with a gradient of 0 to 20 % CMA in chloroform) to 
provide a clear oil. The oil was dissolved m acetonitrile. The acetonitrile was removed 
under reduced pressure and ti.e residue was placed under high vacuum with gentle heatmg 
to provide ;V-[4.(4.amino-2-metiiyl-6.7.8.9-tetrahydro-2/f-pyrazolo[3,4-c]quinoh 

yl)butyllmorpholine4-carboxamide as a white powder, mp 95 °C. 'H NMR (300 MHz, 
DMSO-d,) 8 6.48 (t, J = 5.3 Hz, IH). 5.99 (s. 2H), 4.00 (s. 3H), 3.51 (t, J = 4.5 Hz. 4H), 
3 22 (t. J = 5.0 Hz. 4H). 3.07 (q. J = 5.6 Hz. 2H). 3.00 (t. J = 7.3 Hz. 2H). 2.80 (bs. 2H). 
2 56 (bs, 2H), 1.74 (m. 4H) 1.51 (m. 4H); '^C NMR (75 MHz. DMSO-d^) § 156.51. 
147 42 139.56. 134.11, 133.45. 120.94, 108.33. 64.81, 42.72, 39.56. 36.15. 30.41, 28.38. 
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26.42, 23.40, 23.23, 21.90, 21.57; MS (APCI) m/z 387 (M + Y£)\ Anal, caicd for 
C2oH3oN602« H2O: C, 59.39; H, 7.97; N, 20.78. Found: C, 59.04; H, 7.89; N, 20.74. 

Example 590 

l-(2-Amino-2-methylpropyl)-2-(2-methoxyethyl)-2//-pyr^^ 




Part A 

Under a nitrogen atmosphere, 2-bromoethyl methyl ether (19.7 g, 142 mmol) was 
added to a mixture of ethyl 5-{2-[(r€rr-butoxycarbonyl)amino]-2-methylpropyl}-l//^ 
pyrazole-3-carboxylate (40 g, 129 mmol, prepared according to the method of Example 64 
Part A using hydrazine hydrate in lieu of propylhydrazine oxalate) and sodium tert- 
butoxide (12.4 g, 129 mmol) in ethanol (128 mL). The reaction mixture was heated at 
reflux for 5 hours; an additional 0.2 equivalents of both sodium /err-butoxide and 2- 
bromoethyl methyl ether were added, and the reaction mixture was heated at reflux for an 
additional 21 hours. The reaction mixture was concentrated under reduced pressure and 
the residue was partitioned between water and tert-hntyX methyl ether. The aqueous layer 
was extracted with ^er^-butyl methyl ether (x 3). The combined organics were dried over 
magnesium sulfate, filtered, and concentrated under reduced pressure to provide 46.0 g of 
a yellow oil. The oil was dissolved in 1 :1 rer^butyl methyl ether :hexanes and purified by 
IFC (65 cartridge eluting with 1 : 1 tert-hu\y\ methyl etherihexanes) to provide a pale yellow 
oil. This material was triturated with 40 mL of 1:1 rer/-butyl methyl ether:hexanes, seeded 
with product from an earlier run, stirred until a white solid formed, and then concentrated 
under reduced pressure to provide 24.83 g of ethyl 5-{2-[(r€rr-butoxycarbonyl)amino]-2- 
methylpropyl}-l-(2-methoxyethyl)-l//'-pyrazole-3-carboxylate as a white solid, mp 92-93 
°C. MS (APCI) m/z 370 (M + H)^; Anal. Cacld for C18H31N3O5: C, 58.52; H, 8.46; N, 
11.37. Found: C, 58.65; H, 8.69; N, 11.47. 
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Parts 

Lithium hydroxide (17.1 g, 407 mmol) was added to a solution of ethyl 5-{2-[(rer/- 
butoxycarbonyl)amino]-2-methylpropyl}4-(2-methoxyethyl>l//-pyrazole-3^ 
(37.6 g, 102 irnnol) in methanol (141 mL) and water (47 mL). The reaction mixture was 

5 stirred for 2 days and then most of the methanol was removed under reduced pressure. 
The aqueous residue was cooled in an ice bath and then combined with 1 N hydrochloric 
acid (350 mL) and /er/-butyl methyl ether. The layers were separated. The volume of the 
organic layer was reduced under vacuum and then diluted with hexanes. A precipitate was 
isolated by filtration, washed with water, and suction dried to provide 13.09 g of 5-{2- 

10 [(/er^butoxyca^bonyl)amino]-2-methylpropyl}-l-(2-methoxyethyl>lJfi^-pyrazole^ 

carboxylic acid as a white solid. The aqueous layer was extracted with chloroform while 
maintaining the pH of the aqueous layer at pH 4-5 by the addition of 1 N hydrochloric 
acid. The chloroform extracts were combined, dried over sodium sulfate and magnesium 
sulfate, filtered, and concentrated under reduced pressure. The residue was dissolved in 

15 ter t'bntyl methyl ether, diluted with hexanes, and then concentrated under reduced 

pressure. A white solid was isolated by filtration, washed with hexanes, and suction dried 

to provide an additional 2 1 .8 g of product. 

Parte 

l-(3-Dimethylaminopropyl>3-ethylcarbodiimide hydrochloride (21.5 g, 112 mmol) 
20 was added to a solution of 5-{2-[(/er/-butoxycarbonyl)amino]-2-methylpropyl}-l -(2- 
methoxyethyl>l//-pyrazole-3-carboxylic acid (34.8 g, 102 mmol) and 1- 
hydroxybenzotriazole (15.2 g, 1 12 mmol) in DMF (174 mL) at ambient temperature. The 
mixture was stirred for 2.5 hours until a solution formed and then it was cooled in an ice 
bath. Concentrated ammonium hydroxide (20.4 mL) was added and the reaction mixture 
25 was stiiTcd for 30 minutes. Water (445 mL) was added and the mixture was extracted with 
^err-butyl methyl ether (x 12). The extracts were combined, dried over sodium sulfate, 
filtered, and concentrated under reduced pressure. The residue was concentrated twice 
firom xylene under reduced pressure to provide 38 g of an oil. The oil was combined with 
100 mL of 1 :1 tert-hutyl methyl ether :hexanes, warmed until a solution was obtained, and 
30 then let stand. An oil formed; the mixture was concentrated under reduced pressure. The 
residue was dried under vacuum at 50 ''C until a solid formed. The solid was slurried with 
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hexanes, isolated by filtration, washed with hexanes, and suction dried to provide 3 1 .3 g of 
tertA)Xity\ 2-[3-{aminocarbony 1)- 1 -(2-methoxyethyl> 1 //-pyrazol-5-yl]- 1,1- 
dimethylethylcarbamate as a white solid. 
PartD 

Using the method of Example 64 Part D, tert-hutyl 2-[3-(aminocarbonyl)-l-(2- 
methoxyethyl)-li/-pyra2ol-5-yl]-l,l-dimethylethylcarbamate(31.1 g) was dehydrated. 
The crude product was purified by IPC (65+M cartridge eluting with a gradient of 50 to 
60% ethyl acetate in hexanes) to provide 28.12 g of /er^butyl 2-[3-cyano-l-(2- 
methoxyethyl)-l//-pyrazol-5-yl]-l,l-dimethylethylcarbamate as a white solid. 
PartE 

Bromine (19.5 g, 122 mmol) was added in a single portion to a solution of tert- 
butyl 2-[3 -cyano- 1 -(2-methoxyethyl> 1 //-pyrazol-5-yl]- 1 , 1 -dimethy lethylcarbamate (28.07 
g, 87.1 mmol) and potassium acetate (12.8 g, 13 1 mmol) in acetic acid (174.2 mL). After 
16 hours saturated aqueous sodium bisulfite was added until the reaction mixture was 
colorless. The acetic acid was removed under reduced pressure at about 30 °C. The 
residue was made basic with 2 M sodium carbonate and then extracted with ^^A-/-butyl 
methyl ether (x 3). The extracts were combined, dried over magnesiirai sulfate, and 
concentrated under reduced pressure. Analysis by HPLC indicated that the HOC group 
had been partially removed. The material was dissolved in dichloromethane (50 mL), 
combined with di-rerr-butyl dicarbonate, and stirred for 9 hours. The reaction mixture was 
concentrated under reduced pressure and the residue was purified by IPC (65+M cartridge 
eluting with a gradient of 40 to 50% rer^-butyl methyl ether in hexanes) to provide 32, 1 g 
of tert-hntyl 2-[4-bromo-3-cyano-l-(2-methoxyethyl)-lif-pyrazol-5-yl]-l,l- 
dimethylethylcarbamate as a colorless, viscous resin. 
PartF 

Using the method of Example 64 Part F, fer/-butyl 2-[4-bromo-3-cyano-l-(2- 
methoxyethyl>liy-pyrazol-5-yl]-l,l-dimethylethylcarbamate (32.1 g, 80.0 mmol) was 
coupled with 2-aminophenylboronic acid. The reaction mixture was partitioned between 
water and tert-hxxtyl methyl ether. The aqueous layer was extracted with iert-bntyl methyl 
ether (x2). The combined extracts were dried over magnesixun sulfate, filtered, and 
concentrated to provide a brown oil. The oil was purified by chromatography on a 
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HORIZON HPFC system (65+M cartridge eluting with a gradient of 1 to 20% CMA in 
chloroform) to provide 1 1 .4 g of an orange resin. This material was purified IFC (65+M 
cartridge eluting with a gradient of 35 to 55% ethyl acetate in hexanes) to provide 4.85 g 
of /erf-butyl 2- [4-(2-aminopheny l)-3 -cy ano- 1 -(2-methoxy ethy 1> 1 /iT-py razol-5 -y 1]- 1 , 1 - 
5 dimethylethylcarbamate as an orange glassy resin. 
Parte 

Under a nitrogen atmosphere, acetyl chloride (100 mmol) was added to ice cold 
ethanol (100 mL). The ice bath was removed; the mixture was stirred for 3 hours and then 
combined with the material from Part F. The reaction mixture was heated at reflux for 2 

10 hours and then concentrated under reduced pressure. The residue was combined with 2 M 
aqueous sodium carbonate (50 mL) and then extracted with chloroform (x 4). The 
combined extracts were dried over sodium sulfate, filtered, and concentrated to provide 
3.84 g of an orange solid. This material was purified by IFC (4(H-M cartridge eluting with 
a gradient of 25 to 55% CMA in chloroform) to provide 2,15 g of a white solid. This 

15 material was refluxed with 3:1 ethyl acetate: hexanes (100 mL), chilled in an ice bath, 

isolated by filtration, rinsed with a small amoimt of the solvent mixture, and then suction 
dried to provide 1 .94 g of a white solid. A portion (1 65 mg) of this material was 
recrystallized from acetonitrile (10 mL) to provide 109 mg of l-(2-amino-2-methylpropyl)- 
2-(2-methoxyethyl)-2//-pyrazolo[3,4-c]quinolin-4-amine as a white solid, mp 199-200 °C. 

20 MS (APCI) m/z 314 (M + Hf; Anal. Calcd for C17H23N5O: C, 65.15; H, 7.40; N, 22,35. 
Found: C, 64.83; H, 7.38; N, 22.70. 

Example 591 

N' {2-[4- Amino-2-(2-methoxyethy l>2//-pyrazolo [3,4-c]quinolin- 1 -yl]- 1,1- 
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Using the method of Example 68, isonicotinoyl chloride hydrochloride (710 mg, 
4.00 mmol) was reacted with l-(2-amino-2-methylpropyl>2-(2-methoxyethyl>2//- 
pyrazolo[3,4-c]quinolin-4-amine (500 mg, 1.60 mmol, prepared as described in Example 
590). The crude product was purified as described in Example 68 to provide 551 mg of iV- 
{2-[4-amino-2-(methoxyethyl)-2if-pyrazolo[3,4-c]quinolin-l -yl]- 1,1- 
dimethylethyl}isonicotinamide as a white solid, mp 166-168 °C. MS (ESI) m/z 419 (M + 
Hf; Anal. Calcd for C23H26N6O2: C, 66.01; H, 6.26; N, 20.08. Found: C, 65.93; H, 6.41; 
N, 20.44. 

Example 592 

N' {2-[4-Amino-2-(2-methoxyethyl>2//-pyrazolo[3,4-c]quinolin-.l -yl]-l , 1 - 

dimethylethyl }methanesulfonamide 



Using the method of Example 66, methanesulfonyl chloride (399 mg, 3.48 mmol) 
was reacted with l-(2-ammo-2-methyIpropyl>2-(2-methoxyethyl>2//-pyrazolo[3,4- 
c]qumolin-4-amme (1.09 g, 3.48 mmol, prepared as described in Example 590). The 
crude product was purified by IFC (40M cartridge eluting with a gradient of 15 to 35 % 
CMA in chloroform) to provide a white foam. The foam was refluxed with 35% ethyl 
acetate in hexanes (50 mL), ethyl acetate was added until a free flowing white solid 
appeared, and then the mixture was cooled on ice. The solid was isolated by filtration and 
dried to provide 809 mg of A^-{2-[4-amino-2-(methoxyethyl)-2i/-pyrazolo[3,4-c]quinolin- 
l-yl]-l,l-dimethylethyl}methanesulfonamide as a white solid, mp 21 1-213 °C. MS (ESI) 
m/z 392 (M + H)^; Anal Calcd for C18H25N5O3S: C, 55.22; H, 6.44; N, 17.89. Found: C, 
55.05; H, 6.38; N, 17.98. 




O 
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Example 593 

4<4-Amino-2-propyl-2i/-pyrazolo[3,4-c]quinolin-l-yl)butan-l-ol 

NH. 




A solution of di(?err-butyl) l.(4-hydroxybutyl>2.propyl-2//-pyrazolo[3,4- 
c]qumolin-4-yUmidodicarbonate (prepared as described in Parts A-C of Example 57, 0.507 
g, 1.02 mmol) in 6 M HCl in ethanol (5 mL) was heated at 60 "C for 1.5 hours. lUe 
sdution was allowed to cool to room temperature, and then was concentrated under 
reduced pressure to yield an oil. The oil was triturated with ether to obtain a soUd that was 
isolated by filtration. The solid was dissolved in methanol and the solution was adjusted 
to approximately pH 14 with 50% aqueous sodium hydroxide. The solution was 
concentrated under reduced pressure and the crude product was purified by 
chromatography (silica gel, elution with 5% CMA in chloroform) followed by 
crystallization from hexanes/ethyl acetate to provide 0.084 g of 4<4-amino-2-propyl-2i/- 
pyrazolo[3.4-c]quinolm-l-yl)butan-l-ol as white needles, mp 135.0-136.0 "C. 
'H NMR (300 MHz, DMSO) 6 7.92 (d, J = 7.0 Hz. IH), 7.48 (d. J = 8.0 Hz, IH), 7.32 (t, 
J=70Hz lH).7.20(t,y=7.0Hz.lH), 6.64 (s, 2H),4.43 (t, J= 5.0 Hz, IH), 4.34 (t, J 
= 7.2 Hz. 2H). 3.47 (q, J = 5.8 Hz, 2H), 3.25 (t. J = 7.5 Hz, 2H). 1.85-1.99 (m. 2H), 1.70- 
1 .77 (m, 2H). 1 .56-1 .66 (m. 2H), 0.92 (t. 7= 7.4 Hz, 3H); 
MS (APCI) m/z 299 (M + H)^ 

Anal, calcd for CnH22N40: C, 68.43; H. 7.43; N. 18.78. Found: C, 68.47; H, 7.62; N, 



18.84. 
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Example 594 

4-(4-Amino-2-propyl-6,7,8,94etrahydro-2//-pyrazolo[3,4-c]quinolin-l-yl)bu 




OH 



4-(4-Amino-2-propyl-2//-pyrazolo[3,4-c]quinolin-l-yl)butan-l-ol (prepared as 
described in Example 593, 0.118 g, 0.396 mmol) was hydrogenated for 1.8 days using the 
method described in Example 59. The catalyst was removed by filtration, and the filtrate 
was concentrated under reduced pressure to yield an oil that was dissolved in 6 M aqueous 
sodium hydroxide (20 mL). The mixture was stirred for 1 day, then a white solid was 
isolated by filtration, washed with water, and dried at 70 °C under vacuum to provide 
0.719 g of 4-(4-aniino-2-propyl-6,7,8,9-tetrahydro-2iTr-pyrazolo[3,4-c]quinolin-l-yl)butan- 
l-ol as a white powder, mp 194.0-200.0 "C. 

NMR (300 MHz, DMSO) 5 5.95 (s, 2H), 4.41 (t, J = 4.7 Hz, IH), 4.22 (t, 7= 7.2 Hz, 
2H), 3.44 (m, 2H), 3.00 (t, J = 7.5 Hz, 2H), 2.82 (s, 2H), 2.57 (s, 2H), 1.82-1 .91 (m, 2H), 
1.74 (s, 4H), 1.49-1.59 (m, 4H), 0.89 (t, 7= 7.4 Hz, 3H); 
MS (APCl) m/z 303 (M + H)''; 

Anal, calcd for Ci7H26N4O*0.2 H2O*0.3 C2F3HO2: C, 62.13; H, 7.91; N, 16.47. Found: C, 
62.10; H, 7.75; N, 16.40. 



Example 595 

l-[3-(3-Methylisoxazol-5-yl)propyl]-2-propyl-2//-pyrazolo[3,4-c]quinolin-4-amine 
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Part A 

A solution of acetaldoxime (1.00 g, 16.9 mmol) and N-chlorosuccinimide (2.26 g, 
16.9 mmol) in DMF (50 mL) was heated at 50 °C for 1.5 ho\irs. The solution was allowed 
to cool to room temperature and was partitioned between water and ethyl acetate. The 
5 layers were separated and the aqueous layer was extracted with ethyl acetate. The organic 
layers were combined, dried over magnesium sulfate, filtered, and concentrated to yield 
1 .0545 g of a-chloroacetaldoxime as a clear colorless oil that was used directly in the next 
step. 
PartB 

10 The oil from Part A (0.14 g, 1.5 mmol) was added to a solution of di(/err-butyl) 1- 

pent-4-ynyl-2-propyl-27/-pyrazolo[3,4-c]quinolin-4-ylimidodicarbonate (prepared as 
described in Parts A-E of Example 57, 0.590 g, 1 .20 mmol) and triethylamine (0.25 mL, 
1.8 mmol) in dichloromethane (10 mL). The solution was heated at 40 °C for 42 hours, 
during which time more of the material from Part A (0.357 g) was added. The solution 

1 5 was allowed to cool to room temperature, and then was diluted with dichloromethane. The 
solution was washed with an aqueous potassium carbonate solution, water, and brine, then 
was dried over sodium sulfate, filtered, and concentrated under reduced pressure. The 
crude product was purified by chromatography (silica gel, eluted with 40% ethyl acetate in 
hexanes) to provide 0.4705 g of di(r^r/-butyl) l-[3-(3-methylisoxazol-5-yl)propyl>2- 

20 propy l-2i/-pyrazolo[3 ,4-c]quinolin-4'-ylimidodicarbonate as a colorless oil. 
Parte 

A solution of di(rerr-butyl) l-[3-(3-methylisoxazol-5-yI)propyl]-2-propyl-2/f- 
pyra2olo[3,4-c]quinolin-4-ylimidodicarbonate (0.471 g, 0.856 nunol) in 6 M HCl in 
ethanol (5 mL) was heated at 60 ^^C for 1 hour. The solution was allowed to cool to room 

25 temperature, then was concentrated under reduced pressure to yield an oil that was 

dissolved in water (20 mL). The solution was adjusted to pH 12 with a few drops of 50% 
aqueous potassium hydroxide and then to pH 14 with 1 M aqueous potassium hydroxide. 
A precipitate formed that was isolated by filtration and crystallized from ethyl 
acetate/hexanes. The crystals were isolated by filtration and dried under vacuum at 70 °C 

30 to afford 0.123 g l-[3-(3-methylisoxazol-5-yl)propyl]-2-propyl-2i/-pyrazolo[3,4- 
c]quinolin-4-amine as white needles, mp 183.0-184.0 °C. 
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NMR (300 MHz, CDCI3) 6 7.78 (d, J - 7.9 Hz, IH), 7.70 (d, J = 7.5 Hz, IH), 7.42 (t, J 
= lA Hz, IH), 7.24-7.30 (m, IH), 5.85 (s, IH), 5.33 (s, 2H), 4.26 (t, J= 7.3 Hz, 2H), 3.25 
(t, 8.1 Hz, 2H), 2.91 (t, J = 7.2 Hz, 2H), 2.30 (s, 3H), 2.1 1 "2,24 (m, 2H), 1.93-2.04 (m, 
2H), 0.93(t,J=7.4Hz,3H); 
5 MS (APCI) m/z 350 (M + H)""; 

Anal, calcd for C20H23N5O: C, 68.75; H, 6.63; N, 20.04. Found: C, 68.62; H, 6.80; N, 
20.00. 

Example 596 

1 0 1 -[3-(3-Phenylisoxazol-5-yl)propyl]-2-propyl-2/f-pyrazolo[3,4-c]quinolin-4-amine 




Part A 

a-Chlorobenzaldoxime was prepared according to the method described in Part A 
1 5 of Example 595 by reacting benzaldoxime (1 1 .5 g, 94.9 mmol) in DMF (20 mL) with A^- 
chlorosuccinimide (12.6 g, 94.9 mmol). a-Chlorobenzaldoxime (13.7 g, 93%) was 
obtained as a white solid. 
PartB 

a-Chlorobenzaldoxime (0.64 g, 4.1 mmol) was added to a solution of di(^er^butyl) 
20 1 -pent-4-ynyl-2-propy l-2i/-pyrazolo[3,4-c]quinolin-4-yliinidodicarbonate (prepared as 
described in Parts A-E of Example 57, 1.36 g, 2.76 mmol) and triethylamine (0.60 mL, 
4.14 mmol) in dichloromethane (10 mL). The solution was heated at 40 for 19 hours, 
during which time additional a-chlorobenzaldoxime (0.65 g) was added. The reaction was 
worked up as described in Part B of Example 595. The crude product was purified by 
25 chromatography (silica gel, sequential elution with 20% then 40% ethyl acetate in 
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hexanes) to provide 135 g of di(rer^butyl) l-[3-(3-phenylisoxazol-5-yl)propyl]-2-propyl- 

2i/-pyrazolo[3,4-c]quinolin-4-ylimidodicarbonate as a white solid. 

Parte 

A solution of the material from Part B in 6 M hydrochloric acid in ethanol (10 mL) 
5 was heated at 60 °C for 45 minutes. The reaction mixture was concentrated under reduced 
pressure. The residue was slurried with 1 N potassium hydroxide for 16 hours. The 
resulting solid was isolated by filtration, rinsed with a 6:4 mixture of hexanes/ethyl 
acetate, and dried at 80 ° for 3 hours to provide 0.7353 g of l-[3-(3-phenylisoxazol-5- 
yl)propyl]-2-propyl-2i/-pyrazolo[3,4-c]quinolin-4-aniine as a white powder, mp 176-178.0 

10 °C. 

NMR (300 MHz, CDCI3) 8 7.77-7.83 (m, 3H), 7.71 (d, J = 7.4 Hz, IH), 7.39-7.48 (m, 
4H), 7.23-7.80 (m, IH), 6.35 (s, IH), 5.37 (s, 2H), 4.27 (t, J = 7.3 Hz, 2H), 3.32 (t, 7= 8.0 
Hz,2H),3.01 (t,/=7.2 Hz,2H), 2.24 (p,y-7.6 Hz,2H), 1.99 (q, J= 7.4 Hz, 2H), 0.98 
(t,J=7.4Hz, 3H)i 
15 MS(APCI)/«/z412(M + H)''; 

Anal, calcd for C25H25N5O O.6 H20: C, 71.10; H, 6.25; N, 16.58. Found: C, 70.93; H, 
6.36; N, 16.48. 



A solution of di(rer/-butyl) l-pent-4-ynyl-2-propyl-2/f-pyra2olo[3,4-c]quinolin-4- 
ylimidodicarbonate (prepared as described in Parts A-E of Example 57, 0.400 g, 0.812 
25 mmol) in 6 M HCl in ethanol (3 mL) was heated at 60 °C for 1 .7 hours. The solution was 
allowed to cool to room temperature, and then was concentrated under reduced pressure to 
yield an oil. The oil was treated with 1 M aqueous potassium hydroxide to generate a 
white precipitate, which was isolated by filtration. The crude product was purified by 



20 



Example 597 

1 -Pent-4-yny 1-2-propy l-2//-pyrazolo[3 ,4-c]quinolm-4-amine 
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chromatography (silica gel, gradient elution with 5-10% CMA in chloroform) followed by 
crystallization from hexanes/ethyl acetate to afford 0.061 g of l-pent-4-ynyl-2-propyl-2/y- 
pyrazolo[3,4-^]quinolin-4-amine as white crystals, mp 144.0-145.0 °C. 

NMR (300 MHz, DMSO) 6 7.96 (d, / = 7.4 Hz, IH), 7.70 (d, J = 7.5 Hz, IH), 7.43 (t, 
5 J = 7.5 Hz, IH), 7.29 (t, J= 7.2 Hz, IH), 5.41 (s, 2H), 4.34 (t, J - 7.4 Hz, 2H), 3.35 (t, J= 
8.0 Hz, 2H), 2.35-2,41 (m, 2H), 2.14 (t, J = 2.6 Hz, IH), 1.95-2.03 (m, 4H), 1.00 (t, J= 
7.4 Hz, 3H); 

MS (APCI) m/z 293 (M + H)""; 

Anal, calcd for C18H20N4: C, 73.94; H, 6.89; N, 19.16. Found: C, 73.58; H, 6.90; N, 
10 19.24. 

Example 598 

l-[4-(3-Methyl-l-oxa-2,4-diazaspiro[4.4]non-2-en-4-yl)butyl]-2-propyl-2J7-^ 

c]quinolin-4-amine 



A mixture of di(^err-butyl) l-(4-chlorobutyl)-2-propyl-2//-pyrazolo[3,4-c]quinolin- 
4-yIimidodicarbonate (prepared as described in Part A of Example 57, 6.82 g, 13.2 mmol), 

20 sodium azide (1 .74 g, 26.4 mmol), and sodium iodide (0.50 g, 3.30 mmol) in DMF (20 
mL) was heated at 90 for 21 hours. The mixture was allowed to cool to room 
temperature, then was poured into water (500 mL) and extracted with ethyl acetate. The 
organic layers were combined, washed with water and brine, dried over magnesium 
sulfate, filtered, concentrated under reduced pressure, and dried under vacuum to afford 

25 6.21 g of a brown solid that was used without further purification in the next step. 




NH2 



15 



Part A 
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Parts 

A mixture of the material from Part A (6.21 g, 11.9 mmol), triphenylphosphine 
(4.7 g, 17.8 imnol), water (7 mL), and tetrahydrofuran (70 mL) was stirred at room 
temperature for 5 hours. The reaction mixture was concentrated under reduced pressure 
and the resulting oil was dissolved in dichloromethane. The solution was washed with 
water and brine, dried over sodium sulfate, and filtered. The filtrate was placed onto a 
column of silica gel and was eluted with ethyl acetate, followed by 5% methanol in 
dichloromethane, followed by 15% methanol in dichloromethane. The appropriate 
flections were combined and concentrated to afford 3.37 g of di(/err-butyl) l-(4- 
aminobutyl>2-propyl-2//-pyrazolo[3,4-c]quinolm-4--ylinudodicarbonate. 

Parte 

A mixture of di(/err-buty 1) l-(4-aminobutyl)-2-propyl-2i/-pyrazolo[3,4-c]quinolm- 
4-ylimidodicarbonate (1.50 g, 3.01 mmol), cyclopentanone (1 mL, 11.31 mmol), and 
magnesium sulfate in dichloromethane (9 mL) was stirred at room temperature for 1 day. 
The mixture was filtered and the filtrate was concentrated under reduced pressure; and the 
residue was dissolved in dichloromethane (10 mL). To the solution was added a- 
chloroacetaldoxime (prepared as described in Part A of Example 595, 0.56 g, 6.03 mmol). 
The solution was cooled to 0 °C and triethylamine (1 .00 mL, 7.54 mmol) was added. The 
mixture was allowed to warm to room temperature and was stirred for 1 day. The mixture 
was transferred to a separatory fiinnel, washed with an aqueous solution of potassium 
carbonate, water, and brine, then dried over sodium sulfate, filtered, and concentrated 
under reduced pressure. The crude product was purified by chromatography (silica gel, 
elution with 40% hexanes in ethyl acetate) to afford a 0.75 g of material that was used in 
the next step. 
PartD 

A solution of the material fi-om Part C (0.75 g, 1.21 mmol) in 6 M HCl in ethanol 
(6 mL) was heated at 60 °C for 2 hours. The solution was allowed to cool to room 
temperature, then was concentrated under reduced pressure to yield an oil. The oil was 
treated with 6 M aqueous potassium hydroxide. The aqueous solution was extracted with 
dichloromethane several times. The organic layers were combined, washed with water and 
brine, dried over sodium sulfate, filtered, and concentrated under reduced pressure. The 
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crude product was purified by chromatography (silica gel, gradient elution with 5-15% 
CMA in chloroform) to afford 0.131 g of l-[4-(3-methyl-l-oxa-2,4-diazaspiro[4.4]non-2- 
en-4-yl)butyl>2-propyl-2^-pyrazolo[3,4-c]quinolin-4-amine as a white powder, mp 101.0- 

105.0 "C. 

'H NMR (300 MHz, CDCI3) 5 7.87 (d, J = 7.9 Hz, IH), 7.71 (d, J = 7.4 Hz, IH), 7.44 (t. J 

= 7.5 Hz, IH), 7.29 (t, J= 7.0 Hz, IH), 5.41 (s, 2H). 4.29 (t, J = 7.3 Hz, 2H), 3.25 (t, /= 

7.4 Hz, 2H), 3.03 (t, J = 7.1 Hz, 2H), 2.02 (q, J= 7.3 Hz, 2H), 1.56-1.89 (m, 15H), 1.00 (t, 

y=7.4Hz,3H); 

MS (APCI) m/z 421 (M + H)"^; 

Anal, calcd for C24H32N6O O.8 H20: C, 66.27; H, 7.79; N, 19.32. Found: C, 66.34; H, 
7.62; N, 19.21. 

Example 599 

N- {2-[4-Amino-2-(2-methoxyethyl>2/f-pyrazolo[3,4-c]quinoIin- 1 -y I]- 1 , 1 - 

dimethy lethyl } acetamide 



Triethylamine (5 mmol) and acetyl chloride (4.0 mmol) were added to a solution of 
l-(2-amino-2-methylpropyl>2-(2-meaioxyethyl)-2iy-pyrazolo[3,4-c]quinolin-4-amme 

(496 mg, 1 .60 mmol, prepared as described in Example 590) in dichloromethane (20 mL). 
The reaction mixture was stirred for 30 minutes and then concentrated under reduced 
pressure. The residue was dissolved in methanol (10 mL), and then combined with 
concentrated hydrochloric acid (2 mL). The mixture was heated at reflux for 2 hours, 
diluted with 2 M aqueous sodixun carbonate, and then concentrated under reduced 
pressure. The residue was extracted with chloroform. The extract was dried over 
magnesium sulfate, filtered, and concentrated under reduced pressure. The residue was 
purified by IPC (RS-90 column, eluting vsdth a gradient of 20 to 35% CMA in chloroform) 
to provide 0.67 g of a colorless resm. This material was refluxed with 35% ethyl acetate in 




NH 
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hexanes (50 mL). cooled to ambient temperature, and then the mixture was cooled on ice. 
The resulting solid was isolated by filtration, rinsed with some of the solvent mix, and 
dried to provide 443 mg of iV-{2-[4-amino.2Kmethoxyethyl>2/f-pyra2olo[3,4.c]quinoUn- 
l.yl].l,l-dimethylethyl}acetamide as a white solid, mp 170-171 "C. MS (ESI) m/z 356 
(M + Hf; Anal. Calcd for C.sHasNsOi: C, 64.20; H, 7.09; N, 19.70. Found: C, 63.89; H. 
7.41; N, 19.63. 

Example 600 

iV-{2-[4-Amino-2-(2-methoxyethyl)-2/f-pyrazolo[3,4-c]qumolin-l-yl]-l.l- 

dimethy lethy 1} nicotinamide 




Using the method of Example 68, nicotinoyl chloride hydrochloride (668 mg, 4.75 
mmol) was reacted with l-(2-amino-2-methylpropyl>2-(2-methoxyethyl>2if- 
pyrazolo[3.4-c]quinolin-4-amine (470 mg, 1.5 mmol, prepared as described in Example 
590). The crude product was purified by IPC (silica gel eluting with a gradient of 10 to 
40% CMA in chloroform) to provide a pale yellow resin. The resin was refluxed with 
35% ethyl acetate in hexanes (50 mL) and ethyl acetate (75 mL) and cooled to ambient 
temperature with stirring. The resulting solid was isolated by filtration, rinsed with 35% 
ethyl acetate in hexanes, and dried to provide 278 mg of iSr-{2-[4-amino-2-(methoxyethyl> 
2/f.pyrazolo[3.4.c]quinolin-l-yl]-l.l-dimethylethyl}nicotinamide as a light beige solid, 
mp 212-214 "C. MS (APCl) m/z 419 (M + H)^ Anal. Calcd for C23H26N6O2: C. 66.01; H, 
6.26; N, 20.08. Found: C, 65.74; H, 6.50; N, 20.09. 
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Example 601 

iV^[2-(4-Amino-2-pi:opyl-2i/-pyrazolo[3,4-c]quinolin-l^ 



fluorobenzamide 




5 

Using the general method of Example 68, except that the acid chloride was added 
atO^C, l-(2-amino-2-methylpropyl>2-propyl-2i/-pyrazolo[3,4-c]quinolin^^ 
(prepared as described in Example 64, 770 mg, 2.59 mmol) was reacted with 4- 
fluorobenzoyl chloride (1.03 g, 6.48 namol) to provide 2.1 g of crude product as pale 

10 yellow resin. This material was purified by IFC (silica gel eluting with a gradient of 5 to 
20% CMA in chloroform) to provide about 1 g of a white foam. The foam was stirred 
with 35% ethyl acetate in hexanes. The resultmg solid was isolated by filtration, rinsed 
with the same solvent mix, and then dried to provide 503 mg of a white solid (A). The 
filtrate was concentrated under reduced pressure to provide a white solid. This material 

15 was dissolved in dichloromethane, precipitated with hexanes, isolated by filtration, rinsed 
with hexanes, and dried to provide 340 mg of a white solid (B). White solids A and B 
were combined, refluxed in 20% ethyl acetate in hexanes, cooled to ambient temperature, 
and then in an ice bath. The resulting solid was isolated by filtration, rinsed with 20% 
ethyl acetate in hexanes, and dried to provide 706 mg of iV-[2-(4-amino-2-propyl-2//- 

20 pyrazolo[3,4-c]quinolin-l-yl)-l ,l-dimethylethyl]-4-fluorobenzaniide as a white solid, mp 
168-169 °C. MS (APCI) m/z 420 (M + Kf; Anal. Calcd for C24H26FN5O: C, 68.72; H, 
6.25; N, 16.69. Found: C, 68.69; H, 6.15; N, 16.90. 
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Example 602 

i\/-[2-(4-Amino-2-propyl-2^-pyrazolo[3,4-c]quinolin4-yl>l,l-dimethylethyl]-3,4- 

difluorobenzamide 




Using the method of Example 601, l-(2-amino-2-methylpropyl>2-propyl-2//- 
pyrazolo[3,4-c]quinolm-4-amine (prepared as described in Example 64, 770 mg, 2.59 
mmol) was reacted with 3,4-difluorobenzoyl chloride (1 .14 g, 6.48 mmol). The crude 
product was purified as described in Example 601 to provide 896 mg of iV-[2-(4-amino-2- 
10 propyi-2/f-pyrazolo[3,4-c]quinolin-l-yl)-l,l-dimethylethyl]-3.4-difluorobenzamide as a 

white sohd. mp 165-166 °C. MS (APCI) m/z 438 (M + H)^; Anal. Calcd for 
C24H25F2N5O: C, 65.89; H, 5.76; N, 16.01. Found: C, 65.84; H, 5.58; N, 15.92. 

Example 603 

1 5 JV-[2-(4-Amino-2-propyl-2/f-pyrazoIo[3,4-c]quinolin- 1 -yl> 1 , 1 - 

dimethylethyl]isoiucotinamide 
NH, 

N' 

o 





Using the method of Example 68, l-(2-amino-2-methylpropyl>2-propyl-2//- 
20 pyrazolo[3,4-c]quinolin-4-amine (prepared as described in Example 64, 770 mg, 2.59 

mmol) was reacted with isonicotinoyl chloride hydrochloride (1.15 mg, 6.48 mmol). The 
crude product was purified as described in Example 68 to provide 708 mg of iV-[2.(4- 
amino-2-propyl-2i/-pyrazolo[3,4-c]quinolin-l-yl>l,l-dimethylethyl]isonicotinamideasan 
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off-white solid, mp 148-150 'C. MS (APCI) m/z 403 (M + Hf ; Anal. Cacld for 
C23H26N6O: C, 68.63; H, 6.51; N, 20.88. Found: C, 68.30; H. 6.49; N, 20.92. 

Example 604 

iV-{2-[4-Amino-2-(2-methoxyethyl>2//-pyrazolo[3,4-c]quinolin-l -yl]- 1 ,1 -dimethylethyl}- 

3,4-difluorobenzanude 




Using the general method of Example 599, l-(2-amino-2-methylpropyl>2-(2- 
methoxyethyl>2//-pyrazolo[3,4-c]quinolin-4-amine (0.52 g, 1.66 mmol, prepared as 
described in Example 590) was reacted with 3,4-difluorobenzoyl chloride. The crude 
product was purified as described in Example 599 to provide 382 mg of iS^{2-[4-amino-2- 
(methoxyethyl>2//-pyrazolo[3,4-c]quinolin- 1 -yl]-l , 1 -dimethylethyl}-3,4- 
difluorobenzamide as a white solid, mp 199-200 °C. MS (ESI) m/z 454 (M + Hf ; Anal. 
Calcd for C24H25F2N5O2: C, 63.57; H, 5.56; N, 15.44. Found: C, 63.37; H, 5.50; N, 15.58. 

Example 605 

A^-[2-(4- Amino-2-propy I-2//-pyrazolo[3 ,4-c]quinolin-l -yl> 1,1- 

dimethylethyl]propionamide 




Using the method of Example 68, l-(2-amino-2-methylpropyl>2-propyl-2/f- 
pyrazolo[3,4-c]quinolin-4-amine (prepared as described in Example 64, 595 mg, 2.00 
mmol) was reacted with propionyl chloride (463 mg, 5.00 mmol). The crude product was 



-325- 



wo 2006/107753 



PCTAJS2006/011953 



purified by IFC (silica gel eluting with a gradient of 15 to 25 % CMA in chlorofonn) 
followed by recrystallization from ethyl acetate/hexanes to provide 545 mg of iV-[2-(4- 
amino-2-propy l-2if-pyrazolo[3,4-c]quinolin- 1 -yl)- 1 , 1 -dimethylethyljpropionamide as a 
white solid, mp 158-1 59 °C. MS (APCI) m/z 354 (M + llf; Anal. Calcd for C20H27N5O: 
5 C, 67.96; H, 7.70; N, 19.81. Found: C, 67.80; H, 8.08; N, 19.77 

Example 606 

{2-[4-Amino-2-(2-methoxyethy l)-2i^-pyrazolo[3 ,4-c]quinolin- 1 -y 1]- 1,1- 

dimethylethyl}propionamide 




Using the general method of Example 599, l-(2-amino-2-methylpropyl>2-(2- 
methoxyethyl>2i/-pyrazolo[3,4-c]quinolin-4-amine (500 mg, 1.60 mmol, prepared as 
described in Example 590) was reacted with propionyl chloride (370 mg, 4,00 mmol). The 

15 crude product was purified by IFC (silica gel eluting with a gradient of 15 to 50 % CMA in 
chloroform) followed by recrystallization fi-om ethyl acetate/hexanes to provide 434 mg of 
iV^ {2-[4-amino-2-(methoxyethyl>2//-pyrazolo[3 ,4-c]quinolin- 1 -y 1]- 1,1- 
dimethylethyl}propionamide as a white solid, mp 157-158 °C. MS (APCI) m/z 370 (M + 
H)^; Anal. Calcd for C20H27N5O2: C, 65.02; H, 7.37; N, 18.96. Found: C, 64.79; H, 7.58; 

20 N, 18.94. 
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Example 607 

A^-{2-[4-Amino-2-(2-methoxyethyl)-2//-pyrazolo[3,4-c]quinolin-l^^ 

1 , 1 -dimethylethyl}-4-fluorobeiizamide 




Using the general method of Example 599, l-(2-amino-2'niethylpropyl)-2-(2- 
methoxyethyl)-2//-pyrazoIo[3,4-c]quinolin-4-anune (500 mg, 1.60 nwnol, prepared as 
described in Example 590) was reacted with 4-fluorobenzoyl chloride (634 mg, 4.00 
mmol). The crude product was purified by IFC (silica gel eluting with a gradient of 5 to 
20 % CMA in chloroform) followed by recrystallization from ethyl acetate/hexanes to 
provide 551 mg of A^-{2-[4-amino-2-(methoxyethyl)-27f-'pyrazolo[3,4-c]quinolin-l-yl]- 
l,l-dimethylethyl}-4-fluorobenzamide as a white solid, mp 1 87-189 °C. MS (ESI) m/z 
436 (M + H)^; Anal. Calcd for C24H26FN5O2: C, 66.19; H, 6.02; N, 16.08. Found: C, 
65.92; H,5.93; N, 15.87. 



Example 608 

N- {2- [4- Amino-2-(2-hydroxyethyl>2//-pyrazolo [3 ,4-c]quinolin- 1 -y 1]- 

1 , 1 -dimethylethyl}methanesulfonamide 




Boron tribromide (1 M in dichloromethane, 2.15 mL, 2.15 mmol) was added over a 
period of 2 minutes to a chilled (0 °C) slurry of iV-{2-[4-amino-2-(2-methoxyethyl)-2//- 
pyra2olo[3,4-c]quinolin-l-yl]-l,l-dimethylethyl}methanesulfonamide (337 mg, 0.861 
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mmol, prepared as described in Example 592) in dichloromethane (10 mL). The reaction 
mixture was stirred for 14 hours and then concentrated under reduced pressure. The 
residue was combined with 6 M hydrochloric acid and stirred for 3 hours. 
The reaction mixture was diluted with 2 M aqueous sodium carbonate. The resulting 
precipitate was isolated by filtration and rinsed with water and chloroform. The precipitate 
was combined with the chloroform layer and concentrated under reduced pressure. The 
residue was purified by IFC (silica gel eluting with a gradient of CMA in chloroform) 
followed by recrystallization firom ethyl acetate/hexanes/acetonitrile to provide 1 84 rag of 
N' {2-[4-amino-2-(2-hydroxyethyl>2ff-pyrazolo[3,4-c]quinolin-l -yl]- 1,1- 
dimetliylethyl}methanesulfonamide as a white solid, mp 203-204 MS (ESI) m/z 378 
(M + H)^ Anal. Calcd for C27H23N5O3S: C, 54.09; H, 6.14; N, 18.55. Found: C, 54.11; H, 
5.97; N, 18.42. 



Example 609 

2-(4-Amino- 1 -methyl-2//-pyrazolo[3 ,4-c]quinolin-2-y l)ethanol 




Part A 

A solution of 2-hydroxyethylhydrazine (15.2 g, 200 mmol) in ethanol (50 mL) was 
added over a period of 30 mmutes to a solution of ethyl 2,4-dioxopentanoate (3 1 .6 g, 200 
mmol) in ethanol (200 mL). The reaction mixture was stirred for an additional 20 minutes 
and then concentrated xmder reduced pressure to provide 45 g of ethyl l-(2-hydroxyethyl> 
5-methyl-l//-pyrazole-3-carboxylate a light brown oil. A portion (3 1 . 1 g) of this material 
was combined in a Parr vessel with methanol (25 mL) and concentrated ammonium 
hydroxide (25 mL). The vessel was sealed and the mixture was heated for 12 hours. The 
reaction mixture was concentrated under reduced pressure to provide a brown resin. The 
resin was stirred with a mixture of chloroform and methanol until a solid appeared. The 
solid was isolated by filtration and then recrystallized fi:om isopropanol to provide 7.01 g 
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of l-(2-hydroxyethyl>5-methyl-li/-pyrazole-3-carboxamide as a white solid. The rest of 
the ester was purified by IFC (silica gel eluting with a gradient of 50 to 100% ethyl acetate 
in hexanes) to provide 6.6 g of a pale yellow oil. This material was dissolved in 
concentrated ammonium hydroxide (25 mL) and allowed to stand at ambient temperature 
for 48 hours. A precipitate was isolated by filtration, rinsed with water, and dried to 
provide 3.74 g of l-(2-hydroxyethyl>5-methyl-l/?-pyrazole-3-carboxamide as white 
needles, mp 170-172 °C. Anal. Calcd for CyH, .NaOz: C, 49.70; H, 6.55; N. 24.84. Found: 
C, 49.59; H, 6.65; N, 24.92. 
Parts 

Under a nitrogen atmosphere, triethylamine (17.9 g, 177 mmol) was added to a 
slurry of 1 .(2-hydroxyethyl>5-methyl-lif-pyrazole-3-carboxamide (7 .0 g, 4 1 .4 mmol) in 
dichlororaethane (70 mL). The mixture was cooled in an ice bath and then a solution of 
trifluoroacetic anhydride (1 5.6 g, 74.2 mmol) in dichloromethane (70 mL) was added over 
a period of 10 minutes. All of the solids dissolved to provide a cloudy solution. After 1 
hour additional trietiiylamine (70.6 mmol) was added and the reaction mixtiire was cooled 
in an ice batii. Trifluoroacetic anhydride (35.3 mmol) was added neat over a period of 5 
minutes. The reaction mixture was stirred for 10 minutes then the ice batii was removed 
and tiie reaction mixture was stirred for 30 minutes. The reaction mixture was diluted witii 
2 M aqueous sodium carbonate (100 mL) and water (100 mL) then extracted with 
chloroform (x 3). The extracts were combined, dried over magnesium sulfate, filtered, and 
concentrated under reduced pressure to provide 1 1 .5 g of l-(2.hydroxyethyl>5.methyl-lif- 
pyrazole-3-carbonitrile a brown oil. 
Parte 

Potassium acetate (5.2 g. 53 mmol) and bromine (7.9 g, 49.4 mmol) were added 
sequentially to a solution of tiie material firom Part B in acetic acid (70 mL). The reaction 
mixture was stirred for 20 hours and then quenched with aqueous saturated sodium 
bisulfite. The acetic acid was removed under reduced pressure. The residue was made 
basic witii 2 M aqueous sodium carbonate and tiien extracted witii chloroform (x 3). The 
extracts were combined, dried over magnesium sulfete, filtered, and concenti:ated under 
reducedpressuretoprovide 11 gofabrownoil. The oil was purified by IFC (silica gel 
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eluting with a gradient of 50 to 75 % ethyl acetate in hexanes) to provide 3.48 g of 4- 
bronio-l-(2"hydroxyethyl>5-niethyl-l//-pyrazole-3-carbonitrile as a yellow oil. 

PartD 

2 M aqueous sodixim carbonate (1 1 .8 mL), 2-aniinophenyIboronic acid 
hydrochloride (2.04 g, 11.8 mmol), water (2.76 mL), triphenylphosphine (186 mg, 0.709 
mmol)> and palladium (II) acetate (53 mg, 0.236 mmol) were added sequentially to a 
solution of 4-bromo-l-(2-hydroxyethyl>5-methyl-l/f-pyrazole-3-carbonitrile (1.812 g, 
7.88 nunol) in propanol (13.8 mL) in a 100 mL round bottom flask. The flask was 
evacuated then filled with nitrogen. The reaction mixture was heated at reflux for 22 
hours. The reaction mixture was extracted with chloroform (x 4). The extracts were 
combined, dried over magnesium sulfate, filtered, and concentrated under reduced pressure 
to provide a yellow oil. The oil was refluxed with tert-butyl methyl ether to provide about 
1 g of a gummy solid. This material was purified by IFC (silica gel eluting with a gradient 
of 30 to 75% CMA in chloroform) to provide about 400 mg of a pale yellow solid. This 
material was recrystallized firom acetonitrile (50 mL) to provide 187 mg of 2-(4-amino-l- 
methy^2//-pyra2olo[3,4-c]quinolin-2-yl)ethanol as a white solid, mp 226-228 °C. MS 
(APCI) m/z 243 (M + H)''; Anal. Calcd for C13H14N4O: C, 64,45; H, 5.82; N, 23.12. 
Found: C, 64.31; H, 6.01; N, 23.18. 



Example 610 

2-EthyH-(2,2-dimethylpropyl>2//-pyrazolo[3,4-c]-l,7-naphthyridin-4-amine 




Propanol (5 mL) and 2 M hydrochloric acid (1.6 mL) were added to 3-[(rer^- 
butoxycarbonyl)amino]pyridin-4-ylboronic acid (1.04 g, 4.37 mmol), prepared as 
described in Example 15 usmg tert-hvXyl //-(3-pyridyl)carbamate in lieu of tert-hxxtyl N'{2- 
pyridyl)carbamate. The mixture was refluxed for 30 minutes to remove the BOC group. 
Solid sodium carbonate (710 mg, 6.7 mol), 4-bromo-l-ethyl-5-(2,2-dimethyIpropyl>lH- 
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pyrazole-3-carbonitrile (786 mg, 2.91 mmol). prepared as described in Example 38. bis[(2- 
diphenylphosphino)phenyl3ether (47 mg, 0.087 mmol). and palladium (II) acetate (19.5 
mg, 0.087 mmol) were added. The flask was evacuated and then filled with nitrogen three 
times, nie reaction mixture was heated at reflux for 1 8 hours and then partitioned 
between water and chloroform. The aqueous layer was extracted with chloroform (x 3). 
The combined organics were dried over magnesium sulfate, filtered, and concentrated 
under reduced pressure to provide a yellow oil. TTie oil was purified by IFC (silica gel 
eluting with a gradient of 2 to 45 % CMA in chloroform) to provide 180 mg of a yellow 
resin. Tliis material was purified by IFC (silica gel eluting with 15% CMA in chloroform) 
to provide 120 mg of product. This material was refluxed in 35% ethyl acetate in hexanes 
(15 mL) then diluted with hexanes (15 mL) and chilled. Tlie resulting solid was isolated 
by filtration and dried to provide 54 mg of a white solid. Analysis by 'H NMR and IR 
indicated the presence of the biaryl intermediate and a nitrile group. Acetyl chloride (393 
mg) and anhydrous ethanol (5 mL) were combined and stirred for 30 minutes. The white 
solid was added and the mixture was refluxed under nitrogen for 5 hours. The reaction 
mixture was aUowed to stand for 48 hours; then it was diluted with 2 M aqueous sodium 
carbonate and concentrated under reduced pressure. The residue was extracted with 
chloroform (x 4). Hie combined extracts were dried over magnesium sulfate, filtered, and 
concentrated under reduced pressure to provide a white solid. This material was dissolved 
in a minimal amount of dichloromethane and then precipitated with hexanes. The solid 
was isolated by filtration and dried to provide 28 mg of 2-ethyl-l-(2.2-dimethylpropyl> 
2if-pyrazolo[3.4-c].1.7-naphthyridin-4-amine as a white solid, mp > 260 "C. HRMS (ESI) 
Cacld for CfiHziNs + H 284.1875, found 284.1860. 
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Example 611 

l-(3-Benzenesulfonylpropyl>2-butyl-2i/-pyrazolo[3,4-c]quinolin4-am 




5 PartA 

Sodium metal (23 mg, 1 mmol) was added to 25 mL of methanol. After the 
sodium metal was consumed, methyl acetoacetate (1.16 g, 10 mmol) was added to the 
mixture and stirred for 15 minutes. A solution of phenyl vinyl sulfone (1.68 g, 10 mmol) 
was added dropwise to the solution and maintained for several hours. The slightly yellow 

10 solution was concentrated under reduced pressure, and the residue was diluted with ethyl 
acetate and washed with saturated aqueous ammonium chloride. The aqueous layer was 
extracted with ethyl acetate and the combined organic layers were washed with brine, dried 
over magnesium sulfate, filtered and concentrated to afford a clear oil. The material was 
purified via flash column chromatography on silica gel (eluting with hexane: ethyl acetate 

15 in a gradient from 3 :2 to 2:3) to afford 1 .40 g of ethyl 2-(2-benzenesulfonylethyl>3-oxo- 
butyrate. 
PartB 

Hydrochloric acid was added (1 50 mL of 3 N) to a solution of ethyl 2-(2- 
benzenesulfonylethyl)-3-oxo-butyrate (21.7 g, 76.3 mmol) in 100 mL of ethanol and 

20 heated to reflux overnight. The reaction was cooled to ambient temperature and the 

mixture was concentrated under reduced pressure. The residue was extracted with several 
portions of ethyl acetate, and the combined organic layers were washed with saturated 
aqueous sodium bicarbonate, washed with brine, dried over magnesium sulfate, filtered, 
and concentrated under reduced pressure to afford 16.8 g of 5-benzenesulfonylpentan-2- 

25 one as a yellow oil. 
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Parte 

Sodium /err-butoxide (15.4 g, 160 mmol) was combined with ethanol (53 mL) and 
allowed to stir for 30 minutes. 5-Benzenesulfonylpentan-2-one (16.8 g, 74,2 manol) and 
diethyl oxalate (10.1 mL, 74.2 mmol) were added to the reaction mixture in 20 mL of 

5 ethanol via an addition funnel. The reaction was maintained for 1 hour and the solution 
changed in color from orange to red. Potassium acetate (10.9 g, 1 1 1 mmol) was added to 
the reaction mixture, followed by addition of acetic acid (37 mL, 2M). The reaction 
mixture was then cooled to 0 °C and butyl hydrazine oxalate (13.2 g, 74.2 mmol) was 
added. The resultant slurry was stirred for 2 hours and turned yellow. The reaction 

10 mixture was concentrated under reduced pressure, diluted with water, and the pH of the 
mixture was adjusted to 1 1 by addition of sodium carbonate. The reaction mixture was 
extracted with chloroform while adding additional water to minimize elusion formation. 
The combined organic layers were washed with brine, dried over magnesium sulfate, 
filtered, and concentrated under reduced pressure to afford a red oil. The material was 

15 purified by column chromatography on silica gel (eluting with hexane: ethyl acetate in a 
gradient from 3:1 to 1:1) to yield 13.3 g of ethyl 5-(3-benzenesulfonylpropyl)-l -butyl- lif- 
pyrazole-3-carboxylate as an orange oil. 
PartD 

Sodium hydroxide (12 mL, 6M) was added to a solution of ethyl 5-(3- 
20 benzenesulfonylpropyl>-l-butyH/i'-pyrazole-3-carboxylate (13.3 g, 35.1 mmol) m 100 mL 
of ethanol and heated to reflux overnight. The reaction mixture was concentrated under 
reduced pressure and the residue was diluted with 100 mL of water. The aqueous layer 
was extracted with several portions of ethyl acetate. The pH of the aqueous layer was 
adjusted to approximately 2-3 with aqueous hydrochloric acid and was then extracted with 
25 several portions of ethyl acetate. The combined organic layers originating from extraction 
of the aqueous layer were washed with brine, dried over magnesium sulfate, filtered, and 
concentrated to afford 10.5 gof 5-(3-benzenesulfonylpropyl>l-butyl-l//-pyrazole-3- 

carboxylic acid. 
PartE 

30 Oxalyl chloride (7.8 mL, 90.0 mmol) was added slowly via syringe to a solution of 

5-(3-benzenesulfonylpropyl>l -butyl- lif-pyrazole-3-carboxylic acid (10.5 g, 30.0 mmol) 
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in 100 mL of dichloromethane containing one drop of DMF. After 2 hours of stirring, 
saturated animonium chloride (100 mL) was added to the reaction mixture and the reaction 
was maintained for 1 hour. The reaction mixture was concentrated under reduced 
pressure, diluted with dichloromethane and washed with water. The combined organic 
5 layers were washed with brine, dried over magnesium sulfate, filtered, and concentrated to 
afford 10.4 g of 5-(3-benzenesulfonylpropyl)-l-butyH/f-pyrazole-3-carboxamide. 
PartF 

Phosphorus oxychloride (25 mL) was added to 5-(3-benzenesulfonylpropyl)-l- 
butyl-l//-pyra2ole-3-carboxamide (10.4 g, 30.0 mmol) and heated to 90 °C for 2.5 hours. 

10 The reaction mixture was then cooled to ambient temperature and poured into ice water 
cooled by an ice bath. Additional ice was added to the reaction mixture and the pH of the 
mixture was adjusted to 8-9 by addition of 30% saturated aqueous ammonium hydroxide. 
The mixture was extracted with ethyl acetate and the combined organic layers were dried 
over magnesium sulfate, filtered, and concentrated under reduced pressure to afford 8.60 g 

15 of 5-(3-benzenesulfonylpropyl)-l -butyH/f-pyrazole-3-carbonitrile. 
PartG 

Potassium acetate (3.82 g, 38.9 mmol) was added to a solution of 5-(3- 
benzenesulfonylpropyl>l-butyH/if-pyrazole-3-carbonitrile (8.60 g, 25.9 mmol) in 50 mL 
of acetic acid. The reaction mixture was stirred until all sohds had dissolved, followed by 

20 drop wise addition of bromine (1 .33 mL, 25.9 mmol) over 5 minutes. The resultant red 
solution was stirred for 5 hours and aqueous sodium thiosulfate was added to quench 
excess bromine. The reaction mixture was concentrated under reduced pressure and the 
residue was diluted with 200 mL of water. The pH of the mixture was adjusted to 8-9 by 
slow addition of solid sodium carbonate followed by extraction with several portions of 

25 ethyl acetate. The combined organic layers were washed with brine, dried over 

magnesium sulfate, filtered, and concentrated under reduced pressure to afford an orange 
oil. Purification via flash column chromatography on silica gel (eluting with hexane: ethyl 
acetate in a gradient from 3:1 to 1:1) afforded 4.80 g of 5-(3-benzenesulfonylpropyl>4- 
bromo-l-butyl-l//-pyrazole-3-carbonitrile as a colorless oil that crystallized upon 

30 standing. 
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PartH 

2-Ainmophenyl boronic acid hydrochloride (693 mg, 4.00 mmol) and potassium 
phosphate tribasic (2.12 g. 10.0 mmol) were added sequentially to a solution of 5-(3- 
benzenesulfonylpropyl>4-bromo-l-butyl-l/f-pyrazole-3-carbonitrile (550 mg. 1.30 mmol) 
in 15 mL of toluene in apressure tube. Nitrogen was bubbled through the resultant sluny 
for 15 minutes. Tris(dibenzylideneacetone)dipalladium(0) (104 mg, 0.10 mmol), bis[(2- 
diphenylphosphino)phenyl]ether (65 mg. 0.12 mmol). and 4 angstrom molecular sieves 
were then added to the reaction mixture. The pressure tube was sealed and heated in a 1 10 
"C oil bath. After 20 hours, the reaction mixture was cooled to ambient temperature, 
dUuted with ethyl acetate and filtered through CELITE filter aid. The filtrate was diluted 
with ethyl acetate and washed with saturated aqueous sodium bicarbonate. The aqueous 
layer was extracted with additional ethyl acetate and the combined organic layers were 
washed with brine, dried over magnesium sulfate, filtered, and concentrated to an orange 
oil. Purification via flash column chromatography on silica gel (eluting with hexane: ethyl 
acetate in a gradient from 2:1 to 2:3) afforded 550 mg of 4-(2-aminophenyl>5-(3- 
benzenesulfonylpropyl>l-butyl-li/-pyrazole-3-carbonitrile as athickpale yellow oil. 

Parti 

Hydrochloric acid (0.98 mL, 3.90 mmol) in ethanol was added dropwise to a 
solution of 4-(2-aminophenyl>5-(3-benzenesulfonylpropyl>l-butyl-l/f-pyrazole-3- 

carbonitrile (550 mg. 1.30 mmol) in 10 mL of ethanol. The resultant solution was stirred 
for 2 hours, concentrated under reduced pressure, and diluted with water. Tht pH of ti>e 
mixture was adjusted to 8-9 by slow addition of sohd sodium carbonate. The aqueous 
layer was extracted witii several portions of dichloromethane. The combined organic 
layers were washed witii brine, dried over magnesium sulfate, filtered, and concentrated 
under reduced pressure to afford a pale yellow solid. The material was purified via flash 
column chromatography on silica gel (eluting witii a 97:3 mixture of 
dichloromethane/methanol) to afford 350 mg of l.(3-benzenesulfonylpropyl>2-butyl-2//- 
pyrazolo[3.4-c]quinolin-4-amine as a white crystalline solid, mp 206-207 °C. 'H NMR 
(300 MHz, CDCI3) 6 7.87 (d, J= 6.9 Hz. 2H), 7.77 (dd, J= 1.2, 8.1 Hz. IH). 7.69 (dd. J= 
0.9, 8.1 Hz. IH), 7.63 (m. IH). 7.53 (m. 2H), 5.37 (br s, 2H). 4.35 (app t. J= 7.2 Hz, 2H). 
3.45 (m. 2H). 3.22 (t. J= 7.1 Hz. 2H). 2.23 (m. 2H). 1.94 (m, 2H). 1.40 (qd. J= 7.2, 14.6 
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Hz, 2H), 0.98 (t J= 7.3 Hz, 3H)i MS (APCI) m/z 423 (M + H^; Anal, calcd for 
C23H26N4O2S: C, 65.38; H, 6.20; N, 13.26. Found: C, 65.40; H, 6.01; N, 13.26. 

Example 612 

l-(4-Methanesulfonylbutyl>2-propyl-2/f-pyrazolo[3,4-c]quinolin-4-amine 

NH, 




Part A 

2-Ammophenyl boronic acid hydrochloride (9. 1 0 mg, 26.3 nunol) and freshly 
ground potassium phosphate tribasic (27.8 g, 131 mmol) were added sequentially to a 
solution of 4-bromo-5-(4-chlorobutyl)-l-propyl-l/^pyrazole.3.carbonitrile (8.00 g, 26.3 
mmol), prepared as described in Example 46, in 100 mL of toluene in a pressure tube. 
Nitrogen was bubbled through the resultant slurry for 15 minutes. 
Tris(dibenzylideneacetone)dipalladium(0) (1.36 g, 1.31 mmol), bis[(2- 
diphenylphosphino)phenyl]ether (851 mg, 1.58 mmol), and 4 angstrom molecular sieves 
were then added to the reaction mixture. The pressure tube was sealed and heated in a 1 10 
"C oil bath. After 24 hours, the reaction mixture was cooled to ambient temperature, 
diluted with ethyl acetate and fUtered through CELITE fUter aid. The filtrate was diluted 
with ethyl acetate and washed with saturated aqueous sodium bicarbonate. The aqueous 
layer was extracted with additional ethyl acetate and the combined organic layers were 
washed with brine, dried over magnesium sulfate, filtered, and concentrated to a red oil. 
Purification via flash column chromatography on silica gel (eluting with 2:1 hexane: ethyl 
acetate) afforded 7.60 g of 4-(2-aminophenyi)-5-(4-chlorobutyl>l -propyl- l//-pyrazole-3- 

carbonitrile as a red oil. 
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PartB 

Hydrochloric acid (18 mL, 71.0 mmol) in ethanol was added dropwise to a solution 
of 4-(2-aminopheny l)-5-(4-chlorobuty 1)- 1 -propyl- 1 //-pyrazole-3 -carbonitrile (7.5 Og, 23 .7 
mmol) in 150 mL of ethanoL The resultant solution was heated to reflux overnight, 
concentrated under reduced pressure, and diluted with water. The pH of the mixture was 
adjusted to 9-10 by slow addition of solid sodium carbonate. The aqueous layer was 
extracted with several portions of dichloromethane. The combined organic layers were 
washed with brine, dried over magnesium sulfate, filtered, and concentrated under reduced 
pressure to afford a reddish solid. The material was purified via flash column 
chromatography on silica gel (eluting with a 96:4 mixture of dichloromethane/methanol) 
to afford 4.78 g of l-(4-chlorobutyl)-2-propyl-2//-pyra2olo[3,4-c]quinolin-4-amine. 
Parte 

Sodium thiomethoxide (0.3 g, 3.79 mmol) was added to a solution of l-(4- 
chlorobutyl)-2-propyl-2//-pyra2olo[3,4-c]quinoIin-4-amine (1.0 g, 3.16 mmol) in 15 mL of 
DMF and heated for 3 hours at 80 **C. The reaction mixture was allowed to cool to 
ambient temperature, diluted with dichloromethane, and washed with water. The aqueous 
layer was extracted with several additional portions of dichloromethane and the combined 
organic layers were washed with water, washed with brine, dried over magnesium sulfate, 
and concentrated to afford 1.04 g of l-(4-methylthiobutyl>2-propyl-2//'-pyrazolo[3,4- 
c]quinolin-4-amine as a yellow solid. 
PartD 

3-Chloroperoxybeno2dc acid (mCPBA) (75% pure, 1.60 g, 6.97 mmol, 2.2 eq) was 
added portion wise to a solution of l-(4-methylthiobutyl)-2-propyl-2//-pyrazolo[3,4- 
c]quinolin-4-amine (1.04 g, 3.16 mmol) in 50 mL of chloroform over several minutes. 
The resulting reaction mixture was stirred at ambient temperature for 2 hours and became 
darker red in color. The mixture was then washed with saturated aqueous sodium 
bicarbonate, the layers were separated, and the aqueous layer was further extracted with 
dichloromethane. The combined organic layers were washed with brine, dried over 
magnesiimi sulfate, filtered, and concentrated imder reduced pressure to afford a dark oil. 
The material was purified via flash column chromatography on silica gel (eluting with 
dichloromethane/methanol in a gradient from 97:3 to 93:7), diluted with acetonitrile, 
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washed with saturated aqueous sodium bicarbonate, and purified a second time via flash 
column chromatography on silica gel (eluting with dichloromethane/methanol in a gradient 
from 97:3 to 93:7). The product was recrystallized from acetonitrile to afford 960 mg of 
l-(4-methanesulfonylbutyl>2-propyl-2if-pyrazolo[3,4-c]quinolin-4-amine as a yellow 

crystalline solid, mp 155-157 °C. 'H NMR (300 MHz, CDCI3) 5 7.85 (m, IH), 7.73 (dd, J 
= 1.2, 8.1 Hz, IH), 7.46 (dt, 7= 1.2. 6.9 Hz, IH), 7.32 (dt, J= 1.2, 7.5 Hz, IH), 5.54 (br s, 
2H), 4.31 (t, J= 7.2 Hz, 2H), 3.29 (t, 7= 7.5 Hz, 2H), 3.07 (t, J= 7.5 Hz. 2H), 2.90 (s, 
3H). 2. 12-1 .93 (m, 6H), 1 .02 (t, J= 7.2 Hz, 3H); MS (APCI) /n/z 361 (M + H*); Anal, 
calcd for C,8H24N402S (containing 0.5 CH3CN): C, 59.90; H, 6.75; N, 16.54. Found: C, 
59.89; H, 6.83; N, 16.77. 



Example 61 3 

Alternative preparation of 
l-(4-Aminobutyl)-2-propyl-2/f-pyrazolo[3,4-c]quinolin-4-amine 




Using the method of Example 593, the protecting groups were removed from 
di(/er^butyl)l-(4-aminobutyl>2-propyl-2/^-pyrazolo[3,4-c]quinolin-4-ylimidodicarbonate 

(0.368 mg), prepared as described in Example 598. The crude product was purified by 
column chromatography (siUca gel eluting with chloroform/CMA in a gradient of 95:5 to 
8:2) to provide 0.0993 g of l-(4-aminobutyl)-2-propyl-2//-pyrazolo[3,4-c]quinolin-4- 
amine as a white powder, mp 156.0-157.0 "C. 'H NMR (500 MHz, DMS0-d6) 5 7.90 (d, J 
= 7.9 Hz, IH), 7.46 (d, J = 7.5 Hz, IH), 7.3 \{X,J = 7.7 Hz, IH), 7.19 (t, J = 8.1 Hz. IH), 
6.62 (s, 2H), 4.34 (t, J = 7.3 Hz, 2H), 3.23 (t, 7 = 7.8 Hz, 2H), 2.69 (t, J = 6.9 Hz, 2H). 
1.92 (t, J =7.3 Hz, 2H), 1.67-1.71 (m,2H), 1.49-1.57 (m, 4H), 0.92 (t, J = 7.4 Hz, 3H); 
MS (APCI) m/z 298 (M + H)"^; Anal, calcd for C17H23N5 O.3 H2O: C, 67.43; H, 7.86; N, 
23.13. Found: C, 67.61; H, 7.98; N, 23.20. 
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Example 614 

2-Propyl-l-[4r(3,5,5-trimethyl-l,2^oxadiazol-4(57i0-yl)b^^ 

2//-pyrazolo[3,4-c]quinolin-4-amine 




Part A 

Using the general method of Example 598 Part C, di(/err-butyl) l-(4-aminobutyl)- 
2-propyl-2//-pyrazolo[3,4-c]quinolin-4-ylimidodicarbonate (1.50 g, 3.01 mmol), prepared 
1 0 as described in Example 598, was reacted with acetone to form an imine intermediate and 
the imine was treated witii a-chloroacetaldoxime. The crude product was purified by 
chromatography (silica gel, elution with a gradient of 40 to 80% ethyl acetate in hexanes) 
to provide 0.66 g of di(/err-butyl) 2-propyl-l-[4-(3,5.5-trimethyH,2,4-oxadiazol-4(5/f)- 
yl)butyl]-2//-pyrazolo[3,4-c]quinolin-4-ylimidodicarbonate as a white solid. 

15 PartB 

The Boc protecting groups were removed from the material from Part A by acid 
hydrolysis as described in Example 598 Part D. The crude product was purified by 
chromatography (silica gel, elution with 9:1 chloroform/CMA) and dried under high 
vacuum at 65 °C to provide 0.0874 g of 2-propyl-l-[4-(3,5,5-trimethyl-l,2,4-oxadiazol- 

20 4(5if)-yl)butyl]-2//-pyrazolo[3,4-c]quinolin-4-amine as a white soUd, mp 144.0-146.0 °C. 

'H NMR (300 MHz, CDCI3) 8 7.77 (d, J = 7.3 Hz, IH), 7.64 (d, J = 8.1 Hz, IH), 7.37 (t, J 
= 8.0 Hz, IH). 7.22 (t, J= 7.8 Hz, IH), 5.44 (s, 2H), 4.22 (t, J = 7.3 Hz, 2H), 3.1 8 (t, 7= 
7.5 Hz, 2H), 2.95 (t, J= 7.9 Hz, 2H), 1.94 (q, 7.3 Hz, 2H), 1.63-1.77 (m. 7H), 1.32 (s, 
6H), 0.93 (t, J= 7.4 Hz, 3H); MS (APCI) m/z 395 (M + H)^ Anal, calcd for 

25 C22H30N6O O.3 H20: C, 66.07; H, 7.71 ; N, 21 .01 . Found: C, 65.82; H, 7.74; N, 20.90. 
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Example 615 

l-Pent-4-ynyl-2-propyI-6J,8,9-tetrahydro-2//-pyrazolo[3,4-c]quinolin-4-a^ 




Part A 

5 A mixture of 1 -(4-chlorobuty l)-2-propy l-2//-py razolo [3 ,4-c]quinolin-4-amine 

(19.45 g, 61.39 mmol), prepared as described in Example 46, platinum oxide (10.00 g) and 
trifluoroacetic acid (200 mL) was placed under hydrogen pressure (50 psi, 3.4 x 10^ Pa) for 
2 days. The reaction mixture was filtered through CELITE filter aid. The filtrate was 
concentrated under reduced pressure to provide a dark oil. The oil was chilled in an ice 

10 bath, ice was added, and the mixture was made basic (pH 14) by the addition of 1 N 

potassium hydroxide. The resulting solid was isolated by filtration and then dissolved in 
dichloromethane. The solution was washed sequentially with 1 N potassixmi hydroxide, 
water, and brine, dried over magnesium sulfate, filtered, and concentrated under reduced 
pressure. The residue was dried under vacuum for 2 days to provide 1 8.0 g of l-(4- 

1 5 chlorobutyl)-2-propyl-6,7,8,9-tetrahydro-2//-pyrazolo[3,4-c]quinolin-4-amine as an oil. 
Parts 

Using the method of Example 57 Part A, the material fi:om Part A was reacted with 
di-^err-butyl dicarbonate (49 g, 4 eq) to provide a quantitative yield of diQert-hutyi) l-(4- 
chlorobutyl)-2-propyl-6,7,8,9-2//^pyrazolo[3,4-c]quinoHn-4-yliinidodicarbonate as a black 
20 oil. 

Parte 

Using the method of Example 57 Part B, the material fi-om Part B was reacted with 
potassium acetate (1 1 .0 g, 2.0 eq) to provide 29.25 g of 4-{4-[bis(rer/- 
butoxycarbony l)amino]-2-propyl-6,7,8,9-tetrahydro-2//-pyrazoIo[3,4-c]quinolin- 1 -yl} butyl 

25 acetate as a black oil. 
PartD 

Using the method of Example 57 Part C, the acetate protecting group was removed 
from the material fi-om Part C to provide 24.2 g of di(/crr-butyl) l-(4-hydroxybutyl>2- 
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propyl«6,7,8,9-tetrahydro-2//-pyrazolo[3,4-c]quinolin-4-yliini as a brown 

solid. 

PartE 

The material from Part D was oxidized using the method of Example 57 Part D. 
5 The crude product was purified by chromatography (silica gel, elution with 1 : 1 

hexanes/ethyl acetate) and dried imder vacuum at ambient temperature over the weekend 
to provide 15.5 g of di(rer/-butyl) l-(4-oxobutyl)-2-propyl-6,7,8,9-tetrahydro-2//- 
pyrazolo[3,4-c]quinolin-4-ylimidodicarbonate as an amber, glassy, semi-solid, 
PartF 

1 0 Using the method of Example 58 Part E, the material from Part E was reacted with 

freshly prepared diethyl l-diazo-2-oxopropylphosphonate (10.22 g, 1.5 eq) to provide 
15.33 g of di(/er/-but/l) l"pent-4-ynyl-2-propyl-6,7,8,9-tetrahydro-2//-pyra2olo[3,4- 
c]quinolin-4-ylimidodicarbonate as a tan solid. 
PartG 

1 5 Under a nitrogen atmosphere, a solution of a portion (0.75 g) of the material from 

Part F in 6 M hydrochloric acid in ethanol (10 mL) was heated at 60 ''C for 1.7 hours. The 
reaction mixture was concentrated under reduced pressure. The residue was made basic 
with 1 N potassium hydroxide and then extracted with dichloromethane. The combined 
extracts were washed sequentially with water and brine, dried over sodium sulfate, filtered, 

20 and concentrated under reduced pressure. The residue was purified by chromatography 

(silica gel, elution with a gradient of 5 - 20% CMA in chloroform) to provide 0.327 g of a 
tan solid. This material was twice triturated with boiling diethyl ether and isolated by 
filtration to provide 0.2823 g of l-pent-4-ynyl-2-propyI-6,7,8,9-tetrahydro-2/f- 
pyrazolo[3,4-c]quinolin-4-ainine as a white solid, mp 167.0-169.0 'C. 'H NMR (300 

25 MHz, CDCI3) 6 5.07 (s, 2H), 4.25 (t, 7 = 7.5 Hz, 2H), 3.15 (t, J= 8.1 Hz, 2H), 2.81-2.84 
(m, 2H), 2.64-2.70 (m, 2H), 2.22-2.29 (m. 2H), 2.00 (t, J= 2.5 Hz, IH), 1.99 (q,y= 7.4 
Hz, 2H), 1.81-1.87 (m, 6H), 0.97 (t, 7= 7.4 Hz, 3H); MS (APCI) m/z 297 (M + Hf; Anal, 
calcd for C,8H24N4'0.3H2O: C, 71.63; H, 8.22; N, 18.56. Found: C, 71.60; H, 7.96; N, 
18.71. 

30 
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Example 616 

l-[3-(3-Methylisoxa2ol-5-yI)propyl>2-propyl"6,7,8,9-tetrahydro- 

2i/-pyrazoIo[3,4-c]quinolin-4-amine 




5 Part A 

Using the method of Example 595 Part B, di(^err-butyl) l-pent-4-ynyl-2-propyl- 
6,7,8,9-tetrahydro-2iy-pyrazolo[3,4-c3qiunolin-4-ylimidodicarbonate (4.00 g, 8.05 mmol), 
prepared as described in Example 615, was reacted with a-chloroacetaldoxime (1.13 g, 
12.1 mmol). The crude product was purified by chromatography (silica gel, elution with a 
1 0 gradient of 20 ~ 40% ethyl acetate in hexanes) to provide 1 .55 g of di(/erNbuty 1) l-[3-(3- 
methylisoxazol-5-yl)propyl>2-propyl-6J,8,9-tetrahydro-2//-pyrazolo[3,4-^^ 
ylimidodicarbonate as a glassy solid. 
PartB 

Under a nitrogen atmosphere, a solution of the material from Part A in 6 M 
1 5 hydrochloric acid in ethanol (10 mL) was heated at 60 ''C for 2 hours. The reaction 

mixture was concentrated under reduced pressure. The residue was made basic with 1 N 
potassium hydroxide and then extracted with dichloromethane. The combined extracts 
were washed sequentially with water and brine, dried over sodium sulfate, filtered, and 
concentrated under reduced pressure. The residue was dried under vacuum over the 
20 weekend and then triturated with a mixture of hexanes and diethyl ether. The resulting 

solid was isolated by filtration and dried to provide 0.3342 g of l-[3-(3-methylisoxazol-5- 
yl)propyI]-2-propyl-6,7,8,9-tetrahydro-2//-pyrazolo[3,4-c]quinolin-4"amine as a white 
solid, mp 144.0-145.0 ^C. *HNMR (300 MHz, CDCI3) 6 5.86 (s, IH), 5.06 (bs, 2H), 4.17 
(t, J = 7.4 Hz, 2H), 3.05 (t, J- 8.1 Hz, 2H), 2.79-2.86 (m, 4H), 2.71-2.75 (m, 2H), 2.28 (s, 
25 3H), 1.89-2.07 (m, 4H), 1.80-1.84 (m, 4H), 0.95 (t, 7= 7.4 Hz, 3H); MS (APCI) m/z 354 
(M + H)^; Anal, calcd for C20H27N5O: C, 67.96; H, 7.70; N, 19.81. Found: C, 67.67; H, 
7.83; N, 19.68. 
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Example 617 

l-[3-(3-Phenylisoxa2»l-5-yl)propyl]-2-propyl-6,7,8,9-tetrahydro- 

2f/-pyrazolo[3,4-c]quinolin-4-ainine 




Part A 

Under a nitrogen atmosphere, a mixture of di(/er/-butyl) l-pent-4-ynyl-2-propyl- 
6 J,8,9-tetrahydro-2/f-pyrazolo[3,4-c]quinolin-4-yliinidodicarbonate (4.00 g, 8.05 mmol), 
prepared as described in Example 615, a-chlorobenzaldoxime (2.51 g, 16.1 mmol), 

10 prepared as described in Example 596, anhydrous triethylamine (1.7 mL, 12.1 mmol), and 
anhydrous dichloromethane (25 mL) was heated at 40 °C for 1 8 hours. The reaction 
mixture was diluted with dichloromethane, washed sequentially with potassium carbonate, 
water, and brine, dried over sodium sulfate, and filtered. The filtrate was loaded onto a 
silica gel column (250 g) and eluted with a gradient of 30 - 40% ethyl acetate in hexanes. 

15 The fractions containing product were combined and concentrated under reduced pressure 
to provide 2.97 g of di(rgrr~butyl) l-[3-(3-phenylisoxazol-5-yl)propyl]-2-propyl-6,7,8,9- 
tetrahydro-2//-pyrazolo[3,4-c]quinolin-4-ylimidodicarbonate as a pale yellow solid, 
PartB 

Under a nitrogen atmosphere, a solution of the material from Part A in 6 M 
20 hydrochloric acid in ethanol (20 mL) was heated at 60 °C for 1 .7 hours. The reaction 

mixture was concentrated under reduced pressure. The residue was made basic with 1 N 
potassium hydroxide and then extracted with dichloromethane. The combined extracts 
were washed sequentially with water and brine, dried over sodium sulfate, filtered, and 
concentrated under reduced pressure to provide 1 .75 g of a yellow solid. This material was 
25 purified by column chromatography (silica gel, elution with a gradient of 1 0 - 20% CMA 
in chloroform) to provide 1 ,324 g of product. This material was triturated twice with hot 
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diethyl ether to provide 0.85 g of a pale yellow solid. The solid was recrystallized twice 
from ethanol to provide l-[3-(3-phenylisoxazol-5-yl)propyl>2-propyl-6,7,8,9-tetrahydro- 
2Jy-pyrazolo[3,4-c]quinolin-4-amine as a white solid, mp 154.0-155.0 "C. 'H NMR (300 
MHz, CDCU) 5 7.75-7.80 (m, 2H), 7.42-7.49 (m, 3H), 6.34 (s, IH), 5.01 (bs, 2H), 4.19 (t, 
5 y = 7.4 Hz, 2H), 3.1 1 (t, J= 8.2 Hz, 2H), 2.94 (t, J= 7.3 Hz, 2H), 2.83 (m, 2H), 2.73 (m, 
2H), 2.09 (p, J= 8.0 Hz. 2H), 1.95 (q, J= 7 A Hz, 2H), 1.80-1.84 (m. 4H). 0.95 (t, 7.4 
Hz, 3H); MS (APCI) m/z 416 (M + H)^. 

Example 618 

10 2-Propyl-l-[3-(3-pyridin-3-ylisoxazol-5-yl)propyl]-6,7,8,9-tetrahydro- 

2i/-pyrazolo[3,4-c]qxiinolin-4-amine 
NH, 




Part A 

Under a nitrogen atmosphere, 7V-chlorosuccinimide (2.1 g, 16 mmol) was added to 
a solution of 3-pyridine aldoxime (2.0 g, 16 mmol) in THF (10 mL). The solution was 
stirred at ambient temperature for 4 hours. A solution of di(/er/-butyl) l-pent-4-ynyl-2- 
propyl-6,7,8,9-tetrahydro-2/f-pyrazolo[3,4-c]quinolin-4-ylimidodicarbonate (4.00 g, 8.05 

mmol), prepared as described in Example 615, and anhydrous triethylamine (2.5 mL, 1 8 
mmol) in THF (10 mL) was added and the reaction solution was heated at 60 °C for 1 8 
hours. The reaction solution was concentrated under reduced pressure to provide a black 
oil. The oil was dissolved in dichlororaethane, washed sequentially with potassium 
carbonate, water, and brine, dried over sodium sulfate, and filtered. The filtrate was 
purified by column chromatography (silica gel, elution with a gradient of 20 - 80% ethyl 
acetate in hexanes) to provide 1.0877 g of di(re/"/-butyl) 2-propyl-l-[3-(3-pyridin-3- 
ylisoxazol-5-yl)propyl]-6,7,8,9-tetrahydro-2/f-pyra2olo[3,4-c]quinolin-4- 

ylimidodicarbonate. 
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Parts 

Under a nitrogen atmosphere, a solution of the material from Part A in 6 M 
hydrochloric acid in ethanol (20 mL) was heated at 60 for 1.5 hours. The reaction 
mixture was concentrated imder reduced pressure. The residue was made basic with 1 N 
5 potassium hydroxide and then extracted with dichloromethane. The combined extracts 
were washed sequentially with water and brine, dried over sodium sulfate, filtered, and 
concentrated under reduced pressure. The residue was purified by column 
chromatography (silica gel, elution with a gradient of 5 - 20% CMA in chloroform) to 
provide 0.385 g of product. This material was triturated twice with hot diethyl ether to 
10 provide 0.2185 g of 2-propyH-[3-(3-pyridin-3-ylisoxazol-5-yl)propyl]-6,7,8,9-tetrahydro- 

2//-pyrazolo[3,4-c]quinolm-4-amine as a white solid, mp 168.0-170.0 NMR (300 
MHz, CDCI3) 6 8.98^9.01 (md, IH), 8.68-8.7 (mt, IH), 8.11-8.15 (md, IH), 7.38-7.43 (m, 
IH), 6.38 (s, IH), 5.17 (bs, 2H), 4.20 (t, J = 7.3 Hz, 2H), 3.12 (t, J= 8.2 Hz, 2H), 2.97 (t, J 
= 7.3 Hz, 2H), 2.80-2.85 (m, 2H), 2.70-2.75 (m, 2H), 2.1 1 (p, 7= 8.0 Hz, 2H), 1.96 (q, J= 
15 7.4 Hz, 2H), 1.70-1.89 (m, 4H), 0.96 (t, J= 7.4 Hz, 3H); MS (APCI) m/z 417 (M + H)""; 
Anal, calcd for C24H28N6O'0.6H2O: C, 67,46; H, 6.89; N, 19.67. Found: C, 67.19; H, 
6.61; N, 19.65. 

Examples 619 -643 

20 A reagent (0. 15 mmol, 1 .5 equivalents) from the table below was added to a test 

tube containing l-(4-chlorobutyl)-2-propyl-6,7,8,9-tetrahydro-2ii-pyrazolo[3,4- 
c]quinoline-4-amine (32 mg, 0.10 mmol, prepared as described in Example 615 Part A) 
and potassium carbonate (approximately 55 mg, 0.40 nunol) in iV,iV-dimethylacetamide (1 
mL). The test tubes were capped and heated at 90 °C for approximately 16 hours. The 

25 reaction mixtures were filtered and the solvent was removed from the filtrates by vacuum 
centrifiigation. The compounds were purified as described in Examples 7 1-8 5. The table 
below shows the reagent added to each test tube, the structure of the resulting compound, 
and the observed accurate mass for the isolated trifluoroacetate salt. 
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R 


Example 


Reagent 


R 


Measured Mass 
(M+H) 


619 


None - starting material 


1 

CI 


321.1830 


620 


Pyrrolidine 


b 


356.2833 


621 


Piperidine 


o 


370.2978 


622 


Morpholine 


\ 

o 


372.2796 


623 


Hexamethyleneimine 


\ 

o 


384.3158 


624 


3-HydTOxypiperidine 


\ 


386.2952 


625 


4-Hydroxypiperidine 


6 

OH 


386.2952 


626 


Thiomorpholine 


6 


388.2558 


627 


1 -Methylpiperazine 


6 

CH3 


385.3067 



-346- 



wo 2006/107753 



PCT/US2006/011953 



628 


3- 

(Dimethylainino)pyrrolidine 


\ 
N 

CH3 


399.3262 


629 


MA''-Dimethyl-3- 
aminopyrrolidine 


CH3 


399.3273 


630 


AT-Methylhomopiperazine 


\ 

CH3 


399.3264 




3 -CHvdroxvmethvl^iDeridine 


\ 

OH 


400.3107 




632 


Isonipecotamide 


\ 

X 

H2N ^ 


413.3041 


633 

^^^^ 


Nipecotamide 


\ 

( V NH, 


413.3047 


634 


1 - Acety Ipiperazine 


w 


413.3029 


635 


bis(2-Methoxyethyl)ainine 


\ 

H3C0 ^0 

CH3 


418.3217 


636 


2-(2. 

Methylaminoethyl)pyridine 


\ 


421.3109 
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637 


1 -(2-Methoxyethyl)piperazine 


O 

\ 

0-CH3 


429.3309 


638 


4-(l -Pyrrolidinyl)-piperidine 


Q 

o 


439.3506 


639 


4-Phenylpiperidine 




446.3255 


640 


1 -(2-Pyridyl)piperazine 


o 


448.3183 


641 


1 -(4-Pyridyl>piperazine 


o 


448.3232 


642 


^ 

1 -(2-Pyrimidyl)piperazine 


\ 

Q 


449.3107 


643 


4-Chlorophenol 




413.2120 
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Examples 644 - 700 



10 



15 



20 



Part A 

A mixture of l-(4-cWorobutyl>2-ethyl-2/f-pyTazolo[3,4-c]quinolin-4-amine (3 g, 
prepared as described in Example 19), platinum (IV) oxide (3 g), and trifluoroacetic acid 
(50 mL) was placed under hydrogen pressure (50 psi, 3.4 X lO' Pa) on a Parr shaker for 2 
days. The reaction mixture was filtered through a layer of CELITE filter agent and the 
filter cake was rinsed with dichloromethane. The filtrate was concentrated under reduced 
pressure. The residue was made basic (p H 14) by the addition of 50% sodium hydroxide 
and then extracted with chloroform. The extract was dried over sodium sulfate and then 
purified by chromatography on a HORIZON HPFC system (eluting with chloroform/CMA 
in a gradient fi-om 100:0 to 70:30) to provide 1.75 g of l-(4-chlorobutyl)-2-ethyl-6,7,8,9- 
tetrahydro-2//-pyrazolo[3,4-c]quinolin-4-amine as a light yellow solid. 
PartB 

A reagent (0.15 mmol, 1.5 equivalents) from the table below was added to a test 
tube containing lK4-chlorobutyl>2-ethyl-6J,8,9-tetrahydro-2/f-pyrazolo[3,4-c]quinolin- 

4-amine (31 mg, 0.10 mmol) and potassium carbonate (approximately 55 mg, 0.40 mmol) 
in JV,i\?-dimethylacetamide (1 mL). The test tubes were capped and heated at 70 °C for 
approximately 17 hours. The reaction mixtures were filtered and the solvent was removed 
from the filtrates by vacuum centrifijgation. The compounds were purified as described in 
Examples 71-85. The table below shows the reagent added to each test tube, the structure 
of the resulting compound, and the observed accurate mass for the isolated trifluoroacetate 

« 

salt. 




Example 


Reagent 


R 


Measured Mass 
(M+H) 


644 


None - starting material 


\ 

CI 


307.1694 
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655 


2-Piperidmemethanol 


tr 


386.2896 


656 


1 

(Hydroxymethyl)piperidine 


\ 

OH 


386.2888 


657 


4- 

(Hydroxymethyl)piperidine 


\ 

^OH 




658 


N-Methylbenzylamine 


\ 

Q 


392.2845 


659 


Isonipecotamide 


\ 

^. 


■ 

399.2902 


660 


Nipecotamide 


\ 

0 


399.2894 


661 


(3S)-(-)-3- 
AcetamidonviTolidine 


Chiral 

\ 

CL 

N O 
H 


399.2876 


662 


1 - Acetylpiperazine 


\ 

o 

H3C 


399.2906 


663 


l-Methyl-4- 
(Methylamino)piperidine 




399.3218 


664 


2-Piperidineethanol 


\ OH 


400.3098 
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665 


4-Piperidineethanol 


\ 

OH 


400.3116 


666 


AT' 0_ 

Hydroxyethyl)piperazine 


\ 

OH 


401.3050 


667 


1,2,3,4- 

7 7 7 

Tetrahydroisoquinoline 


\ 


404.2845 


668 


(R)-(+)-JV-Methyl-l- 
rnenyieinyianiine 


Chiral 

H3C \ 


406.3002 


669 


(S)-(-)-//-Methyl-l- 
Phenylethylamine 


Chiral 

Vi CH, 


405. jUU/ 


670 


4- 

(lEthvlaminoniethyl)pyridine 


\ 


407.2958 


671 


4-( 1 -PyiTolidinyl)-piperidine 


Q 
0 


425.3405 
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672 


1 -(2-Ethoxyethy l)piperazme 


6 

s 

fe ft 

CH3 


429.3372 


673 


1 -Phenylpiperazine 


6 

6 


433.3121 


674 


1 -(2-Pyridy Opiperazine 


\ 

M 


434.3068 






6 




675 


1 -(4-Pyridyl)-piperazine 


6 


434.3066 


676 


1 -(2-Pyriindyl)piperazine 


6 

\J 
^ V 


435.3006 


en 


4-Piperidmopiperidine 


0 


439.3589 
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687 


Guaiacol 


o 


395.2485 


688 


2-Chlorophenol 


CI 


399.1955 


689 


3-Chlorophenol 


1 

CI 


399.1946 


690 


4-Chlorophenol 




399.1913 



691 



692 



693 



694 



695 



696 



4-Hydroxybenzamide 



\ 



Salicylamide 



\ 



2-Acetamidophenol 



HN 



\ 



3-Acetamidophenol 



" O 



4-Hydroxyphenylacetainide 




\ 



Acetaminophen 




H3C 



408.2427 



408.2430 



422.2584 



422.2597 



422.2587 



422.2594 



-355- 



wo 2006/107753 



PCTAJS2006/011953 



697 


2- 

Dimethylaminomethylphenol 






698 


4- 

Dimethylaminomethylphenol 




422.2960 


699 


3 ,4-Dichlorophenol 


CI 


433.1546 


700 


4- 

Hydroxybenzenesulfonamide 




444.2099 



Examples 701 - 775 
A reagent (0.15 imnol, 1.5 equivalents) ftom the table below was added to a test 
tube containing l-(4-chlorobutyl>2-propyl-2H-pyrazolo[3,4-c]quinoline-4-amine (32 mg, 
0.10 mmol, prepared as described in Example 46) and potassium carbonate (approximately 
55 mg, 0.40 mmol) in JV^Vf-dimethylacetamide (1 mL). Hie test tubes were capped and 
heated at 85 °C for approximately 18 hours. The reaction mixtures were filtered and the 
solvent was removed from the filtrates by vacuum centrifugation. The compounds were 
purified as described in Examples 71-85. The table below shows the reagent added to each 
test tube, the structure of the resulting compound, and the observed accurate mass for the 
isolated trifluoroacetate salt 
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NH^ 1 

1 ^ 


Example 


Reagent 


R 


Measured 
Mass 
(M+H) 


701 


None - starting material 


\ 

CI 


317.1542 


702 


2-(Methylamino)ethanol 


\ 

M. 

^OH 


356.2476 


703 


Piperidine 


\ 

N 

o 


366.2679 






Chiral 

\ 

V 

HO 


368.2467 


705 


Morpholine 


\ 

w 


368.2443 


706 


2-Ethylaminoethanol 


\ 

^OH 


370.2610 

1 ^ 


707 


1 -Methy Ipiperazine 


6 

CH3 




708 


4-Hydroxypiperidine 


0 

OH 


382.2585 


709 


3 -Hy droxypiperidine 


\ 


382.2575 
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710 


• 

Thiomorpholine 


O 


384.2242 


711 


//-Methylfurfurylamine 


\ 


392.2450 


712 


A^-Methylcyclohexylamine 




394.2995 


713 


N- 

Propylcyclopropanemethylamine 




394.3004 


714 


iV^'-Dimethyl-3- 
aminopyrrolidine 


CH3 


395.2964 


715 


TV^-Ethylpiperazine 

• 


\ 


395.2957 


716 


iV-Methylhomopiperazine 


\ 

CH3 


395.2915 


717 


2,6-Dimethylmorpholine 


\ 

H3C 


396.2796 


718 


3 -(Hy droxymethy l)piperidine 


\ 

OH 


396.2732 


719 


4-(Hydroxymethyl)piperidine 


^OH 


396.2764 
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737 


4-Benzylpiperidine 




456.3132 


738 


4-Hydoxy-4-phenylpiperidine 




458.2898 


739 

"' - 


1 -(2-FuroyI)piperazine 


6 


461.2658 


740 


iV-Isopropyl-l- 
piperazineacetamide 


— — ■ ■ — 

6 


466.3321 


741 

* • * 


DibenjZvIamine 


0 


478 3015 


742 


2,2'-Dipicolylamine 


O 


480.2880 


743 


Phenol 




375.2155 


744 


w-Cresol 


CH3 


389.2325 


• 

745 


o-Cresol 




389.2318 
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757 


4-Methoxyphenol 


CH3 


405.2310 


758 


2-Chlorophenol 


CI 


409.1817 


759 


3-Chlorophenol 


CI 


409.1787 


760 


4-Chlorophenol 




409.1805 


761 . 


4-Hydroxyben2aimde 


O-^/^"*^ kill 


418.2222 






0 




762 


Salicylamide 


418.2272 










763 


3-Dimethylaiiiinophenol 


418.2630 


764 


3 -rer/-Buty Iphenol 


„ ^VcHj 
H3C CH3 ' 


431.2794 










765 


4- H vflrn Y vnh fin vl fi cf'tamiHf' 


4*^2 2422 


766 


4-Acetamidophenol 


H3C 


432.2377 
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161 


2-Acetamidophenol 


MM 


> ■ - . 

432.2415 


768 


3-Acetamidophenol 


^. CH 

o 


432.2396 


769 


2"DimethylaminomethyIphenol 




432.2734 


770 


3-Hydroxybenzotrifluoride 


F F 


443.2042 


771 


4-Hydroxybenzotrifluoride 


F 


443.2050 


772 


2,3-Dichlorophenol 


^' CI 


443.1438 


773 


2,4-Dichlorophenol 


CI 


443.1372 


774 


2,5-Dichlorophenol 


°^ 

cr 


443.1427 


775 


3 ,4-Dichlorophenol 


CI 


443.1422 
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Examples 776 - 799 

Part A 

Platinum (IV) oxide (4 g) was added to a solution of l-(4-aminobutyl)-2-ethyl-2//- 
pyrazolo[3,4-c]quinolin-4-amine (approximately 24 mmol, prepared as described in Part A 
of Examples 349-453) in trifluoroacetic acid (80 mL), and the mixture was shaken under 
hydrogen pressure (50 psi, 3.4 x 10^ Pa) for two days and subsequently filtered through a 
layer of CELITE filter agent The filter cake was washed with methanol, and the filtrate 
was concentrated under reduced pressure. Water (10 mL) was added, and the resulting 
solution was adjusted to pH 14 with the addition of 50% aqueous sodium hydroxide. The 
resulting mixture was extracted with dichloromethane, and the extracts were dried over 
sodium sulfate, filtered, and concentrated under reduced pressure to provide l-(4- 
aniinobutyl)-2-ethyl-6,7,8,9-tetrahydro-2//-pyrazolo[3,4--c]quinolin-4-amine. 
Parts 

A reagent (0.048 nmiol, 1 . 1 equivalents) firom the table below was added to a test 
tube containing 1 -(4-aminobutyl)-2-ethyl-6,7,8,9-tetrahydro-2//-pyrazolo[3,4-c]quinolin- 
4-amine (12.5 mg, 0.044 mmol) and A^,iV^diisopropylethylamine (approximately 15 ^iL, 2 
equivalents) in chloroform (1 mL). The test tubes were capped and shaken for four hours. 
Two drops of water were added to each test tube, and the solvent was removed by vacuum 
centrifugation. The compounds were purified as described in Examples 7 1-8 5. The table 
below shows the reagent added to each test tube, the structure of the resulting compoimd, 
and the observed accurate mass for the isolated trifiuoroacetate salt. 



-365- 



wo 2006/107753 



PCT/US2006/011953 




-366- 



wo 2006/107753 PCT/US2006/0 11953 



784 


Isopropylsulfonyl 
chloride 


4-° 


394.2260 




1-Butanesulfonyl 
chloride 




408 2441 


786 


Trifluoromethanesulfonyl 
chlonde 




420.1678 


787 


Benzenesulfonyl chloride 


— s' 


428.2078 


'700 


2,2,2- 
1 niiuoroetnanesuiionyi 
chloride 


4° 

F 




jmg 

789 


a/pAa-Toluenesulfonyl 
chloride 




442.2200 


790 


Ethyl isocyanate 


CH, 


ICQ OC/i A 


791 


Isopropyi isocyanate 


CH3 


373.2689 


792 


iV-Propyl isocyanate 

— , ■ - - .. — 




373.2713 
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Examples 800-819 

A reagent (0. 1 1 mmol, 1 . 1 equivalents) from the table below was added to a test 
tube containing l-butyI-2i/-pyra2olo[3,4-c]quinolin-4-amine hydrochloride (27.6 mg, 0.10 
mmol, prepared as described in Part A of Examples 579-581) and potassium carbonate (55 
mg, 0.40 nunol) in DMF (1 mL). The test tubes were capped and shaken overnight at 
ambient temperature. The reaction mixtures were filtered and the solvent was removed 
from the filtrates by vacuum centrifiigation. The compounds were purified as described in 
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Examples 71-85, The table below shows the res^ent added to each test tube, the structure 
of the resulting compound, and the observed accurate mass for the isolated trifluoroacetate 



salt. 



NH2 

^CH3 


Example 


Reagent 


■ - — - 
R 


Measiired Mass 
(M+H) 


800 


None - starting 
material 


— H 


241.1441 


801 


l-Bromopentane 




311.2222 


802 


2-IodoethanoI 




285.1711 


803 


1 -lodobutane 


CH 


297.2054 


804 


2-Iodobutane 


CH, 


297.2053 


805 


l-(3- 

Bromopropyi)pyrrole 




348.2174 


806 


2-CycIohexylethyl 
bromide 




351.2527 


807 


2-Cyanoben2yl 
bromide 




356.1855 


808 


2-Bromoacetophenone 




359.1871 
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809 


l-Bromo-3- 

Phenylpropane 




359.2220 


810 


3 -L/morobenzyl 
bromide 




365.1521 


811 


4-Chlorobenzyl 
bromide 


CI 

_p 


365.1548 


812 


2,6-Difluorobenzyl 
oromiue 


— ' F 


367.1742 


813 


2-Bromo-4'- 
methylacetophenone 


/ \— / 


373.1996 


814 


2-Bromo-4'- 
fluoroacetophenone 




377.1789 


815 


4-Cyanophenacyl 
bromide 




384.1801 


816 


2-Bromo-3'- 
Methoxyacetophenone 


O-CH, 


389.2006 


817 


2-Bromo-4'- 
Methoxyacetophenone 




389.1953 


818 


bromide 


— / CI 


399.1115 


819 


3 ,4-DichlorobenzyI 
bromide 


CI 


399.1170 
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Examples 820 - 904 

A reagent (0.1 1 minol, LI equivalents) from the table below was added to a test 
tube containing l-(2-aniinoethyl>2-propyl-2i/-pyrazolo[3>4-c]quinolin-4-ami 
dihydrochloride (34 mg, 0.098 mmol, prepared as described in Parts A through H of 
5 Example 51) and //,iV-diisopropylethylamine (approximately 70 |iL, 4 equivalents) in 

chloroform (1 mL). The test tubes were capped and shaken for six hours. Two drops of 
water were added to each test tube, and the solvent was removed by vacuum 
centrifugation. The compoimds were purified as described in Examples 71-85. The table 
below shows the reagent added to each test tube, the structure of the resulting compound, 
10 and the observed accurate mass for the isolated trifluoroacetate salt 



H ^ 


Example 


Reagent 


R 


Measured 
Mass (M+H) 


820 


None - starting material 


N 

H 


270.1707 


821 


Acetyl chloride 


CH, 
0 


312.1855 


822 


Propionyl chloride 




326.1965 


823 


Cyclopropanecarbonyl chloride 


t 


338.1994 


824 


Butyryl chloride 


CH3 


340.2110 
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834 


4-Cyanobenzoyl chloride 


IN 


399.1963 










835 


Hydrocinnamoyl chloride 


\ 


402.2307 




• 






836 


3-Methoxybenzoyl chloride 


CH3 


404.2108 






0 




837 


;7-Amsoyl chloride 


0CH3 


404.2093 










83S 


3-Chlorobenzoyl chloride 




408.1565 










839 


4-Chlorobenzoyl chloride 


CI 


408.1616 










840 


Isonicotinoyl chloride 
hydrochloride 




375.1937 










841 


Nicotinoyl chloride hydrochloride 




375.1913 
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842 


Picolinoyl chloride hydrochloride 


6 


375.1948 










843 


trans-l-Phonyl- 1 - 
cyclopropanecarbonyl chloride 




414.2304 










844 


3 -Dimethy laminobenzoy 1 
chloride 


CH3 


417 2423 










845 


4-Chlorophenylacetyl chloride 














846 


3 -(Trifluoromethy l)benzoy 1 
chloride 


F 


442.1840 










847 


3,4-DichlorobenzoyI chloride 


CI 


442.1196 










848 


4-(Trifluoromethoxy)benzoyl 
chloride 


F 


458.1784 


849 


Methanesulfonyl chloride 


.0 

■~?rCH. 


348.1522 
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850 


Ethanesulfonyl cnlonde 


0 O 


362.1672 


851 


1 -Propanesulionyl chloride 


CH, 


376.1812 


852 


Isopropylsulfonyl chloride 


4-° 


376.1808 


853 


Dimethylsulfamoyl chloride 


4° 

\ 

K I 

H3C ^ 


311,1161 




1 -ouimiesuiiony 1 cnionue 






855 


Trifluoromethanesulfonyl 
chloride 


4° 

F F 


402.1206 


856 


Benzenesulfonyl chloride 




410.1689 


857 


1 -Methylimida2ole-4-sulfony 1 
chloride 




414.1732 


858 


2,2,2-Trifluoromethanesulfonyl 
chloride 




4° 

F 

. .. 


416.1376 
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0 o 






z- i xuopiicncsuiiony 1 cnioncie 


V 

s n 




860 


a//7Aa-Toluenesulfonyl chloride 


SI 


424.1842 






0 n 




861 


3-Fluorobenzenesulfonyl chloride 


b 

p 

r 


428.1556 






0 O 




862 


4-Fluorobenzenesulfonyl chloride 


F 


428.1568 






0 o 




863 


3-Cyanobenzenesulfonyl chloride 


p 

N 


435.1585 






0 0 




864 


4-Cyanobenzenesulfonyl chloride 


N 


435.1617 


865 


3 -Methoxy benzenesulfony 1 
chloride 

• 


o O 
o 

CH3 


440.1798 
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0 0 

— s 




866 


4-Methoxybenzenesulfonyl 
chloride 


Q 

H3C' 


440.1721 










867 


2-Chlorobenzenesulfonyl chloride 




444,1277 










868 


3-Chlorobenzenesulfonyl chloride 




444.1272 










869 


4-Chlorobenzenesulfonyl chloride 


Cl 








Q 0 






3- 






870 


(Trifluoromethyl)benzenesulfonyl 

chloride 


p 

P F 


478.1482 




4- 


0 0 

F F 




871 


(Trifluoromethyl)benzenesulfonyl 

chloride 


478.1519 


872 


2,4-Dichlorobenzenesulfonyl 
chloride 


0 0 

CI 


478.0887 
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882 


Phenyl isocyanate 




389.2116 


883 


Cyclohexyl isocyanate 




395.2597 


884 


Benzyl isocyanate 




403.2283 


S85 


m-Tolyl isocyanate 


CHg 


403.2268 


.OOO 


o~ i oiyi isocyanaxe 


O 

H3C 




887 


Phenyl isothiocyanate 




405.1867 


888 


3-Pyridyl isothiocyanate 




406.1828 


889 


2-Phenethyl isocyanate 




417.2416 


890 


2-Methoxyphenyl isocyanate 


0 

CH3 


419,2187 
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891 


3-Methoxyphenyl isocyanate 


0-CH3 




892 


2-Chlorophenyl isocyanate 


CI 


423.1716 


893 


3-CIhloror)henvl isocvanate 


CI 


423 1736 


894 


4'-Chlorophenyl isocyanate 




423.1716 


895 


3,4-Difluorophenyl isocyanate 


F 


425.1877 


896 


/7'aw,s-2-Phenylcyclopropyi 
isocyanate 


...0 


429.2428 


897 


3-Carbomethoxyphenyl 
isocyanate 




441.2m 


898 


3,4-Dimethoxyphenyl isocyanate 


H3C'° 


449.2318 
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899 


3,5-Dimethoxylphenyl isocyanate 


0 ^3^ 

0-CH3 




900 


2-(Trifluoroinethoxy)phenyI 
isocyanate 


0 

F F 


473.1876 


901 


iVJV-Dimethylcarbamoyl chloride 


.'^ CH, 
H3C ' 


341.2104 


902 


2-0x0- 1 -imidazolidinecarbonyl 
chloride 


0 

V-NH 


382.1967 


903 


4-Methy 1- 1 -piperazinecarbony 1 
chloride 


IN 

CH3 


396.2530 


904 


iV-Methyl-iV-Phenylcarbamoyl 
chloride 




403.2245 



Examples 905-941 

A reagent (0.15 mmol, 1 .5 equivalents) from the table below was added to a test 
5 tube containing l-(4-chlorobutyl>2-ethyl-2/f-pyrazolo[3,4-c]quinohne-4-amine (3 1 mg, 
0.10 mmol, prepared as described in Example 19) and potassium carbonate (approximately 
55 mg, 0.40 mmol) in DMF (1 mL). The test tubes were capped and heated at 50 °C for 
approximately 18 hours and then at 85 °C for 5 hours. The reaction mixtures were filtered 
and the solvent was removed from the filtrates by vacuum centrifiigation. The compoxmds 



-381- 



wo 2006/107753 



PCTAJS2006/011953 



were purified as described in Examples 71-85. The table below shows the reagent added 
to each test tube, the structure of the resulting compound, and the observed accurate mass 
for the isolated trifluoroacetate salt. 





NH. 


2 

L ^ 








R 




Example 


Reagent 


R 


ivieasurea iviass 
(M+H) 


905 


None - starting material 


\ 

CI 


303.1352 


906 


2-(Methylamino)ethanol 


\ 

^OH 


342.2295 


907 


Cvcl onentvl am 1 nf* 






908 


Piperidine 


\ 


352 2497 


909 


(R)-3- 
Hydroxypyrrolidine 


^ Chiral 
HO 


354.2297 


910 


Moroholine 


\ 




911 


Thiazolidine 


bs 


356.1942 


912 


Cyclohexylamine 




366.2661 


913 


1 -Methylpiperazine 


6 

CH3 


367.2617 
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914 


4-Hydroxypiperidine 


\ 

Q 

OH 


368.2452 


915 


Thiomorpholine 


o 


370.2053 


916 


Diethanolamine 


\ 

HO \~0H 


372.2402 


01 7 




\ 

6 


375.2289 


918 


iV-Methylftirfurylamine 


\ 

H3C Y 

0 


378.2289 


919 


iV-Ethylpiperazine 


h 


381.2749 


920 


iv-Metnylnomopiperazine 


\ 


■^Rl 2764 


921 


2,6-Dimethylmorpholme 


H3C 




922 


iV^-Dimethyl-A^'- 

ethylethylenediaimne 


\ 

CH3 


383.2944 


923 


A^-Methylbenzylamine 


\ 

HaC ^ 

0 


388.2493 
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924 


3- 

Azabicyclo[3 ,2,2jnonane 


\ 
N 


392.2816 


925 


1 - Acety Ipiperazine 


6 


I,, ,. . ■ 

395.2555 


926 


Isonipecotamide 


\ 

H,N 


395.2561 


927 


1 -Methyl-4- 
✓ 

(methylamino)piperidine 




395.2888 


928 


4-Piperidineethanol 


\ 

OH 


396.2765 


929 


4-(2- 

Ammoethyi)morpholine 


\ 

— N ^ 


397.2720 


930 


Hydroxyethyl)piperazine 


\ 

OH 


397.2731 


931 


Methoxyethyl)amme 


\ 

H3C-0 ^0 

CH3 


400.2716 


932 


1,2,3,4- 
Tetrahydroisoquinoline 


\ 

93 


400.2487 
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933 


1.1- 

Dioxidotetrahydrothien- 
3-vlaniine 


•i 

0 


402.1963 


934 


Methyl isonipecotate 


CM 


410.2554 


935 


Aininopropyl)morpholine 


\ 

0 


411.2876 


936 


4-(l -Pyrrolindiny 1)- 
piperidine 


Q 


421.3071 


937 


l-(2- 

Ethoxyethyl)piperazine 


6 

s 

CH3 


425.3028 


938 


1 -Pheny Ipiperazine 


6 


429.2729 


939 


1 -(2-Pyridy l)piperazine 


6 

0 


430.2732 
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940 


4-Beny2ylpiperidine 




442.2974 


941 


1 -(2-Furoy l)piperazine 


O 


447.2495 



Examples 942-1019 
A reagent (0. 1 1 nunol, 1 . 1 equivalents) from the table below was added to a test 
5 tube containing 1 -(4-aminobutyl)-2-methyl-6,7,8,9-tetrahydro-2//-pyrazolo[3,4-c]quinolin- 
4-amine (27 mg, 0.10 mmol, prepared as described in Example 589) and 
diisopropylethylamine (approximately 34 fjL, 2 equivalents) in chloroform (1 mL). The 
test tubes were capped and shaken for about 16 hours. Water (50 \iL) was added to each 
test tube, and the solvent was removed by vacuum centrifugation. The compounds were 
10 purified as described in Examples 71-85. The table below shows the reagent added to each 
test tube, the structure of the resulting compound, and the observed accurate mass for the 
isolated trifluoroacetate salt. 





















N-R 
H 










Measured 


Example 


Reagent 


R 


Mass 
(M+H) 


942 


None - starting material 




274.2038 






0 




943 


Propionyl chloride 




330.2314 
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944 



Methyl chloroformate 



o 



332.2068 



945 



Cyclopropanecarbonyl chloride 




342.2281 



946 



947 



948 



Butyryl chloride 



Isobutyryl chloride 



Methoxyacetyl chloride 



H,C 



CH, 



O 




O 

CH 



344.2462 



344.2468 



346.2242 



949 



950 



951 



952 



953 



954 



Methyl chlorothiolformate 



Cyclobutanecarbonyl chloride 



Isovalrayl chloride 



Cyclopentanecarbonyl chloride 



Benzoyl chloride 



Cyclohexanecarbonyl chloride 



S--CH, 



O 





CK 



CK 



0 




O 





348.1872 



356,2471 



358.2617 



370.2637 



378.2315 



384.2777 



955 



2-Fluorobenzoyl chloride 



396.2228 
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956 
^ •</ \j 


3-Fliiornl5eii70v1 chloriHe 




'?96 2219 










957 


4-Fluorobenzoyl chloride 


V 

F 












958 


3-Cyanobenzoyl chloride 




403.2255 
















959 


4-Cyanobenzoyl chloride 


\ 

N 


403.2274 










960 


Hydrocixmaraoyl chloride * 




406.2613 










961 


2-Methoxybenzoyl chloride 


Q 


408.2415 










962 


3-Methoxybenzoyl chloride 


CH3 


408.2403 






0 






^-Anisoyl cnionae 


7-) 

V 

0-CH3 


/I no o/iAO 






0 




964 


2-ChlorobenzoyI chloride 


Q 


412.1929 
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965 


3-ChloTobenzoyl chloride 


i>ci 


412.1936 


966 




Q 

CI 


412.1929 


967 


Isonicotinoyl chloride hydrochloride 


6 


379.2263 


968 


Nicotinoyl chloride hydrochloride 




379.2217 


969 


Picolinoyl chloride hydrochloride 




379.2234 


970 


Methanesulfonyl chloride 


SrCH3 


352.1825 


971 


Ethanesulfonyl chloride 


0 O 
^CH, 


366.1987 


972 


1 -Propanesulfonyl chloride 


0 o 

CH3 


380.2142 


973 


Isopropylsulfonyl chloride 


H3C^^"3 


380.2150 


974 


Dimethylsulfamoyl chloride 


0 0 

0 

H3C'''-^"3 


381.2038 


975 


1-Butanesulfonyl chloride 


0 0 

\ 


• 
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Q 



976 



Benzenesulfonyl chloride 




414.1946 



977 



978 



1 -Methy liinidazole-4-sulfony 1 
chloride 



2,2,2-Trifluoroethanesulfonyl chloride 



o 



N 




CH. 



O 



o 




418.2022 



420.1650 



979 



980 



981 



982 



983 



fit/j^Aa-Toluenesulfonyl chloride 



o-Toluenesulfonyl chloride 



/N-Toluenesulfonyl chloride 



2-FIuorobenzenesxilfonyl chloride 



3-Fluorobenzenesulfonyl chloride 



O 



o 




o 



Q 



HX 




O 




O 



Q 




O 



o 




428.2090 



428.2122 



428.2105 



432.1891 



432.1877 



984 



4-Fluorobenzenesulfonyl chloride 




432.1838 
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On 




985 


3-Cyanobeiizenesulfonyl chloride 


p 

N 


439.1921 










986 


4-Cyanobenzenesulfonyl chloride 


N 


439.1921 










987 


3-MethoxybeiizenesulfonyI chloride 


b 

0 


444.2036 






0 o 




988 


4-Methoxybenzenesulfonyl chloride 




444.2082 


989 


2-Chlorobeazenesulfonyl chloride 




448.1583 










990 


3-Chlorobenzenesulfonyl chloride 


CI 


448.1584 






0 0 

— S 

V 




991 


, 4-Chlorobenzenesulfonyl chloride 


CI 


448.1583 


992 


Methyl isocyanate 


H 


33 1 .2276 
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993 


Ethyl isocyanate 


0 

CH, 


345.2416 


994 


Isopropyi isocyanate 




359.2588 


995 


iV"Propyl isocyanate 


"A. 


359.2568 


996 


Isopropyi isothiocyanate 


o 


375.2342 


997 


Cyclopentyl isocyanate 




385.2722 


998 


Cyclopropylmethyl isothiocyanate 


"\ 


387.2356 


999 


Phenyl isocyanate 




393.2427 


1000 

A w W Vr 

• 


Cvclohexyl isocyanate 




399.2901 


1001 


Benzyl isocyanate 




407.2578 


1002 


w-Tolyl isocyanate 


CH3 


407.2584 
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1013 


/ra/w-2-Phenylcyclopropyl isocyanate 




433.2676 


1014 


TV^-Dimethylcarbamoyl chloride 




345.2416 


1015 


1 -Pyrrolidinecarbonyl chloride 


o 


371.2584 


1016 


2-0x0- 1 -imidazolidinecarbony 1 
chloride 


o 

V-NH 


386.2310 


1017 


^-iViUipilUliiijr ll^Ol VSJliyi ^lUUilUC 


O 

Q 


JO f 1 J 


1018 


4- MethyH-Piperazinecarbonyl 
chloride 


O 

CH3 


400.2810 


1019 


iV-Methyl-A^-Phenylcarbamoyl 
chloride 


0 


407.2577 



Examples 1020-1097 
A reagent (0.12 mmol, 1.2 equivalents) from the table below was added to a test 
5 tube containing l-(4-aminobutyl)-2-propyl-6,7,8,9-tetrahydro-2//-pyrazolo[3,4-c]quinolin- 
4-amine /rw-trifluoroacetate (64 mg, 0.10 mmol, prepared as described in Example 578) 
and iViiV-diisopropylethylamine (approximately 90 pL, 5 equivalents) in NJ^- 
dimethylacetamide (1 mL). The test tubes were capped and shaken for about 16 hours. 
Water (30 jaL) was added to each test tube, and the solvent was removed by vacuum 
10 centrifugation. The compounds were purified as described in Examples 7 1-85. The table 
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below Shows the reagent added to each test tube, the structure of the resultmg compound, 
and the observed accurate mass for the isolated trifluoroacetate salt. 



1020 



1021 



1024 




Example | Reagent 

None- starting material 



R 



H 



Methyl chloroformate 



0-CH. 



Isobutyryl chloride 



H,C 



Measured Mass 

:m+h: 

302.2356 
360.2431 



1022 


Cyclopropanecarbonyl 


1 

t 


370.2581 


chloride 












1023 


Butryri chloride 




372.2793 











372.2797 



1025 


Ethyl chloroformate 


1 <t 


374.2581 


1026 


Methoxyacetyl chloride 


^0 


374.2524 


1027 


Methyl 
chlorothiolformate 




376.2200 


1028 


Cyclobutanecarbonyl 
chloride 


0 

1> 


384.2800 
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1029 


Isovaleryl chloride 


^0 

CH3 


386.2942 


1030 


Pentanoyl chloride 




386.2930 


1031 


Pivaloyl chloride 


HjC CH3 ' 


386.2955 


1032 


(err-Butylacetyl chloride 


CH3' 


400.3100 


1033 


Benzoyl chloride 




406.2637 


1034 


Cyclohexanecarbonyl 
chloride 




412.3082 


1035 


3-Cyanobenzoyl chloride 




431.2566 


1036 


4-Cyanobenzoyl chloride 


N 


431.2582 


1037 


Cinnamoyl chloride 




432.2789 
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1038 


Hydrocinnamoyl 
chloride 




434.2884 






O 




1039 


^ -l\/f p til n Y V 1 hf»ii7n V 1 

chloride 




436.2724 










1040 


chloride 




440.2225 










1041 


3-Chlorobenzoyl 
Qiuormc 


V>ci 


440.2231 












4-Chiorobenzoyl 

chloride 


CI 


440 2261 










1043 


isonicounoyi ciuonae 

iiyuruuiuuiiuc 




407.2575 










1044 


Nicotinoyl cnlonae 
hydrochloride 




407.2576 










1045 


Picolinoyl chloride 
hydrochloride 




407.2582 










1046 


trans-l-VYiQnyh 1 - 
cyclopropanecarbonyl 
chloride 




446.2876 


1047 


Methanesulfonyl 
chloride 


S.-CH3 
0 


380.2112 
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1058 


p-Toluenesulfonyl 
chloride 


0 0 

01-13 


456.2390 


1059 


3-Cyanobenzenesiilfonyl 
chloride 


' — ■<> 

p 

N 


467.2200 










1060 


4-Cyanobenzenes\ilfonyl 
chloride 


N 


467.2187 


1061 


3- 

Methoxybenzenesulfonyl 
chloride 


0 

CH3 


472.2384 


1062 


4- 

Methoxybenzenesulfonyl 
chloride 


— s 

tb 


472.2398 


1063 


2-Chlorobenzenesulfonyl 
chloride 




476.1908 


1064 


3-Chlorobenzenesulfonyl 
chloride 


CI 


476.1861 
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1074 



1075 



1076 



1077 



1078 



1079 



1080 



1081 



1082 



1083 



sec-Bntyl isocyanate 



Cyclopropyl 
isothiocyanate 



Cyclopentyl isocyanate 



Cyclopropylmethyl 
isothiocyanate 



Phenyl isocyanate 



Cyclohexyl isocyanate 



/w-Tolyl isocyanate 



Phenyl isothiocyanate 



3-Pyridyl isothiocyanate 



2-Tetrahydrofiirfuryl 
isothiocyanate 



0 




N 
H 




O 




CH 



3 



N 
H 



N 
H 




N 
H 




401.3026 



401.2458 



413.2993 



415.2605 



421.2702 



427.3229 



435.2876 



437.2459 



438.2480 



445.2741 
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1093 



1094 



1095 



1096 



1097 



A^,//-DimethylcarbamoyI 
chloride 



1 -Pyrrolidinecarbonyl 
chloride 



1 -Piperidinecarbonyl 
chloride 



4-Morpholinecarbonyl 
chloride 



4-Methyl-l- 

Piperazinecarbonyl 
chloride 



3 



O 



o 



N 

CH, 



373.2736 



399.2891 



413.2986 



415.2802 



428.3176 



Examples 1098-1115 
A reagent (0. 1 1 mraol, 1 . 1 equivalents) from the table below was added to a test 
tube containing l-(4-aminobutyI>2-propyl.2/f.pyrazolo[3.4-c]q^^^^^^ (30 n.g 

0.10 mmol. prepared as described in Example 577) and A^.A^-diisopropylethylamine 
(approximately 36 ^, 2 equivalents) in chlorofonn (1 mL). Th. test tubes were capped 
and shaken for about 4 hours. Two drops of water were added to each test tube, and the 
solvent was removed by vacuum centrifugation. The compounds were purified as 
descnbed in Examples 71-85. The table below shows the reagent added to each test tube 
the structure of the resulting compound, and the observed accurate mass for the isolated ' 
trifluoroacetate salt. 
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1108 


Benzenesulfonyl 
chlonde 


O 


438.1996 


1109 


1 -MethvliTTiida7:ole-4- 
sulfonyl chloride 


0 o 


442.2025 


1110 


2,2,2- 

Trifluoroethanesulfonyl 
chloride 


4-° 

F 


444.1700 


nil 


Cyclopropyl 
isothiocyanate 




397.2207 


1112 


Cyclopentyl isocyanate 


o 


409.2737 


1113 


Phenyl isocyanate 


o 


417.2438 


1114 


Cyclohexyl isocyanate 




423.2903 


1115 


3-Pyridyl 
isothiocyanate 




434.2153 



Examples 1116- 1129 
A reagent (0. 1 1 mmol, 1 . 1 equivalents) from the table below was added to a test 
5 tube containing l-(2-amino-2-methylpropyl)-2-propyl-2//-pyrazoio[3,4-c]quinolin-4- 
amine (32 mg, 0.10 mmol, prepared as described in Example 64) and N^N- 
diisopropylethylamine (approximately 27 ^iL, 1 .5 equivalents) in iV, A^-dimethylacetamide 
(1 mL). The test tubes were capped and shaken for about 4 hours. Two drops of water 
were added to each test tube, and the solvent was removed by vacuum centrifugation. The 
10 compoimds were purified as described in Examples 71-85. The table below shows the 
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reagent added to each test tube, the structure of the resulting compound, and the observed 
accurate mass for the isolated teifluoroacetate salt. 
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1124 


Benzenesulfonyl 
chloride 


0 0 

6 


438.1994 


1125 


alpha- 

Toluenesulfonyl 
chloride 


0 o 


452.2145 


1126 


t 

Isopropyl isocyanate 


CH3 


383.2566 


1127 


Cyclopropyl 
isothiocyanate 




397.2189 


1128 


Phenyl isocyanate 




417.2445 


1129 


iV-Methyl-iV- 
Phenylcarbamoyl 
chloride 




431.2592 



Examples 1130-1176 

Part A 

5 A mixture of 1 -(4-chlorobu1yl)-2-methyl-2//-pyrazolo[3,4-c]quinolin-4-amine 

hydrochloride (2.8 g, prepared as described in Examples 454-488), platinum (IV) oxide 
(2.1 g), and trifluoroacetic acid (43 mL) was placed under hydrogen pressure (50 psi, 3.4 X 
10^ Pa) on a Parr shaker for 2 days. The reaction mixture was filtered through a layer of 
CELITE filter agent and the filter cake was rinsed with methanol. The filtrate was ' 

1 0 concentrated under reduced pressure. The residue was diluted with water (10 mL), made 
basic (pH 14) by the addition of 50% sodium hydroxide and then extracted with 
dichloromethane. The extract was dried over sodium sulfate and concentrated under 
reduced pressure. The residue was purified by chromatography on a HORIZON HPFC 
system (40+M cartridge eluting with chloroform/CMA in a gradient firom 100:0 to 80:20) 

1 5 to provide 2.0 g of 1 -(4-chlorobutyl)-2-methyl-6,7,8,9-tetrahydro-2//-pyrazolo[3,4- 
c]quinolin-4-arnine as a light yellow solid. 
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PartB 



A reagent (0. 1 5 mmol, 1 .5 equivalents) from the table below was added to a test 
tube containing l-(4-chlorobutyl>2-methyl.6.7,8.9.tetrahydro-2^-pyrazolo[3,4- 
c]quinolin-4-amine (29 mg. 0.10 mmol) and potassium carbonate (approximately 55 mg. 
0.40 mmol) in iV,Ar-dimethylacetamide (1 mL). The test tubes were capped and heated a^ 
70 °C (amines) or 85 "C (phenols) for approximately 17 hours. The reaction mixtures 
were filtered and the solvent was removed from the filtrates by vacuum centrifugation. 
The compounds were purified as described in Examples 71-85. The table below shows the 
reagent added to each test tube, the structure of the resulting compound, and the observed 
accurate mass for the isolated trifluoroacetate salt. 



Example 



1130 




1131 



1132 



1133 



1134 



1135 




Reagent 
None - starting material 



Pyrrolidine 



Piperidine 



Moipholine 



2-Ethylaminoethanol 



3-Hydroxypiperidine 



R 



\ 
N 



\ 

N 



o 



\ 

N 



o 



\ 
N 



OH 




Measured 
Mass (M+H) 



293.1557 



328.2524 



342.2643 



344.2464 



346.2614 



358.2613 
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1136 


4-Hydroxypiperidine 


6 

OH 


358.2633 


1137 


3"(Dimethylamino)pyrrolidine 


\ 

CH3 


371.2914 


1138 


A^'-Methylhomopiperazine 


\ 

CH3 


371.2959 


1139 


2-Piperidineinethanol 




372.2749 


1140 


3 -(Hydroxy methyl)piperidine 


\ 

OH 


372.2794 


1141 


4-(Hydroxymethyl)piperidine 


6 

^OH 


372.2793 


1142 


//-Methylbenzylamine 


\ 

Q 


378.2680 


1143 


Isonipecotamide 


H,N ° 


385.2697 






Chiral 

\ 

N 0 
H 




1144 


(3SK->3- 
Acetamidopyrrolidine 


385.2710 



-409- 



wo 2006/107753 



PCTAJS2006/011953 



1145 


1 -Acetyipiperazine 


\ 

Q 

H3C 


385.2723 


1 140 


^'ir ipcriQincc tnauo i 


\ OH 


386 2931 


1147 


4-Piperidineethanol 


\ 

s 

OH 


386.2928 


1148 


A/-^2-HvdroxvethvnT3iperazine 


6 

OH 


387.2910 


1149 


4-(Ethylaminoinethyl)pyridine 


\ 


393.2790 


1150 


1 -(2-Methoxyethy l)piperazine 


h 
s 

OCH3 


401.3011 


1151 


4-(l -PyiTolidinyl>piperidine 


0 


411.3260 
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1152 


1 -(2-Ethoxyethy l)pipera2ine 


\ 

0 

, s 

1 OH^ 


415.3208 


1153 


1 -Pheny Ipiperazine 




419.2944 


1154 


1 -(2-Pyridyl)piperazine 


b 


420.2886 


1155 


4-Piperidinopiperidine 


o 


425.3397 


1156 


1- 

Hydroxyethylethoxypipera2dne 


\ 

0 

HO 


431.3148 


1157 


1 -(2-Furoyl)piperazine 


0 


437.2685 


1158 


2-Piperidin- 1 -ylmethyl- 
piperidine 




439.3556 
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1159 


1 -Cinnamy Ipiperazine 


6 


459.3239 


1160 


l-PhenyH,3,8- 
triazospiro [4. 5]decan-4-one 


\ 

Or 


488.3132 


1161 


Phenol 




351.2188 


1162 


2-Cyanophenol 


N 


376.2125 


1163 


3-Cyanophenol 


\ 

»-<^ 

N 


376.2157 


1164 


4-Cyanophenol 




376.2140 


1165 


3-Methoxyphenol 


\ ^ 


381.2270 


1166 


4-Methoxyphenol 


CH3 


381.2278 


1167 


Guaiacol 


0 

CH3 


381.2270 
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Examples 1177- 1191 

Part A 

DMF (50 mL) was added to a mixture of l-(2-methylpropyl>2/f-pyrazolo[3,4- 
c]quinolin-4-aroine (3 g, 12.5 mmol, prepared as described in Example 9), 4- 
bromobutylphthalimide (3.9 g, 13.7 mmol), and potassium carbonate (5.2 g, 37.5 mmol). 
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The reaction mixture was heated at 60 with stirring under a nitrogen atmosphere for 
about 18 hours. The reaction mixture was filtered to remove excess potassiimi carbonate. 
The filtrate was diluted with water and then extracted with ethyl acetate. The extract was 
dried over magnesium sulfate, filtered, and concentrated under reduced pressure. The 
residue was purified by chromatography on a HORIZON HPFC system (silica gel, eluting 
first with ethyl acetate and tiien with a gradient of methanol in ethyl acetate) to provide 2.0 

g of 2-{4-[4-amino-l-(2-methylpropyl)-2//-pyrazolo[3,4-c]quinolin-2-yy 

isoindole- 1 ,3 (2//)-dione. 

Parts 

The material from Part A was combmed with hydrazine monohydrate (1.1 mL. 5 

eq) and ethanol (100 mL). The reaction mixture was heated at reflux for 2 hours and then 

allowed to cool to ambient temperature overnight. The reaction mixture was filtered and 

the filtrate was concentrated under reduced pressure to provide 0.8 g of 2-(4-aminobutyl)- 

l-(2-methylpropyl>2//-pyrazolo[3,4-c]quinolin-4-amine. 
Parte 

A reagent (0.1 1 mmol, 1 . 1 equivalents) firom the table below was added to a test 
tube containing 2-(4-aminobutyl)-l-(2-methylpropyl>2if-pyra2olo[3,4-c]qmnolin-4-amine 
(31 mg, 0.10 mmol) and 7V;iV-diisopropylethylamine (approximately 35 |liL, 2 equivalents) 
in A';A^-dimethylacetamide (1 mL). The test tubes were capped and shaken for about 16 
hours. Two drops of water were added to each test tube, and the solvent was removed by 
vacuum centrifiigation. The compounds were purified as described in Examples 71-85. 
The table below shows the reagent added to each test tube, the structure of the resulting 
compound, and the observed accurate mass for the isolated trifluoroacetate salt. 





NH. 






R 

/-N 
' H 










CH3 






Example 


Reagent 


R 


Measured Mass 
(M+H) 


1177 


None ~ starting material 


H 


312.2203 
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1183 



1184 



1186 



1187 



1188 



1189 



1190 



1191 



Dimethylsulfamoyl 
chloride 

Trifluoromethanesulfonyl 
chloride 



0=S-N 
/ CK 



1 1 85 Benzenesulfonyl chloride 



O. F 
0=S-fF 
/ F 



a/j!7/?a-Toluenesulfonyl 
chloride 



0% 

/ 



Ethyl isocyanate 



Cyclopropyl 
isothiocyanate 

Cyclopropyhnethyl 
isothiocyanate 



Q /-CH3 
H 



Phenyl isocyanate 



Benzyl isocyanate 




0. 




419.2213 



444.1689 



452.2150 



466.2242 



383.2586 



411.2358 



425.2496 



431.2590 



445.2752 
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10 



Examples 1192- 1197 
A reagent (0.12 mmol, 1 2 equivalents) jfrom the table below and a solution 
of potassium /er/-butoxide (150 ^L of 1 M in THF, 1 .5 eq) were added to a test tube 
containing l-(4-chlorobutyl>2-ethyl-2//-pyrazolo[3,4-c]quinoline-4-amine (30 mg, 0.10 
mmol) in DMF (1 mL). The tubes were capped and stirred (magnetic stir bar) at ambient 
temperature for about 65 hours. Aqueous hydrochloric acid (300 |uiL of 1 N) and peracetic 
acid (57 of 32 wt %) were added to each tube; then stirring was continued for an 
additional 3 hours. The solvent was removed by vacuum centrifugation. The compounds 
were purified as described in Examples 71-85. The table below shows the reagent added 
to each test tube, the structure of the resulting compound, and the observed accurate mass 
for the isolated trifluoroacetate salt. 




Example 



Reagent 



R 



Measured Mass 
(M^H) 



1192 



None - starting 
material 



\ 

CI 



303.1352 



1193 



Ethanethiol 



CH, 



361.1699 



1194 



2-Propanethiol 



CH 



375.1861 



1195 



Methyl thioglycolate 




o 

CH, 



405.1585 



1196 



Thiophenol 




409.1690 
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1197 


Furfiiryl mercaptan 


% 


413.1659 











Example 1198 

Under a nitrogen atmosphere, potassium /er/-butoxide (21 8 ^iL of 1 M in THF, 1.5 

eq) was added to a solution of l-(4-chlorobutyl)-2-ethyl-2i/-pyrazolo[3,4-c]quinoline-4- 

amine (44 mg, 0.145 mmol) and butanethiol (19 ^iL, 0.174 mmol) in DMF (1.5 mL). The 

reaction mixture was stirred at ambient temperature overnight. Peracetic acid (76 ^iL of 32 

wt %) was added and the reaction mixture was stirred for 2 hours. The reaction mixture 

was acidified (pH 3) by the addition of 1 N hydrochloric acid and then loaded onto a solid 

phase extraction cartridge (Waters, MCX 6cc). The reaction mixture was pushed through 

the cartridge with light nitrogen pressure to provide fraction 1 . The cartridge was eluted 

sequentially with methanol (5 mL) and ammonia/methanol (5 mL of 1 N) to provide 

fractions 2 and 3 respectively. The solvent was removed by vacuum centrifugation to 

provide l-[4-(butylsulfonyl)butyI>2-ethyl-2//-pyrazolo[3,4-c]quinolin-4-am^ measured 
mass(M4-H): 389.1989. 

Example 1199 
4-Amino-l,2-diethyl-2jfi^pyrazolo[3,4-c]quinolin-7-ol 




Dichloromethane (1 mL) was added to a vial containing 1 ,2-diethy^7-methoxy-2/^- 
pyrazolo[3,4-c]quinolin-4-amine (20 mg, 0.074 nraiol, prepared as described in Example 
573). The reaction mixture was stirred at 0 "^C for 5 minutes. Cold boron tribromide (370 
jiL of 1 M in dichloromethane, 0.37 mmol) was added dropwise and the reaction mixture 
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was Stirred at 0 °C for 20 minutes. The ice bath was removed and the reaction mixture 
was stirred for about 3 hours. The solvent was evaporated. The residue was combined 
with methanol (2 mL) and 6 N hydrochloric acid (500 jiL); and then stirred for 1 hour. 
The mixture was made basic by the addition of 6 M sodium hydroxide and a portion of the 
solvent was evaporated. The residue was partitioned between dichloromethane (25 mL) 
and water (25 mL). The layers were separated. The aqueous layer was evaporated to 
provide a yellow solid. The solid was suspended in methanol. The methanol was 
evaporated and the residue was purified as described in Examples 71-85 to provide the 
trifluoroacetate salt of 4-amino-l,2-diethyl-2i/-pyrazolo[3,4-c]quinolin-7-ol, measured 
mass (M + H): 257.1408. 



Chloroform (2 mL) and cesium carbonate (32.6 mg, 0.1 mmol) were added to a 
vial containing 4-amino-l,2-diethyl-2//-pyrazolo[3,4-c]quinolm-7-ol (17 mg, 0.05 mmol) 
and the mixture was stirred at ambient temperature for 5 minutes. Benzyl bromide (6.54 
|LiL, 0.055 mmol) was added and the reaction mixture was stirred at 50 °C for 30 minutes. 
Analysis by LCMS indicated that only a small amount of product had formed. The 
chloroform was evaporated and the residue was dissolved in //,A^"dimethylacetamide. The 
reaction mixture was stirred at 50 ''C for about 1 hour. The solvent was evaporated and 
the residue was purified as described in Examples 71-85 to provide the trifluoroacetate salt 
of 7-(ben2yloxy)-l,2-diethyl-2//-pyra2olo[3,4-c]quinolin-4-amine, measured mass (M + 
H): 423.2190. 



Example 1200 

* 

7-(Benzyloxy>l,2-diethyl-2/^pyrazolo[3,4-c]quinolin-4-aniine 




NH 
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Examples 1201 & 1202 
iV^-Dimethylacetamide (2 mL) and cesium carbonate (32.6 mg, 0.1 mmol) 
were added to vials containing 4-amino-l,2-diethyl-2/f-pyrazolo[3,4-c]quinolin-7-ol (17 
rag, 0.05 mmol) and the mixture was stirred at ambient temperature for 5 minutes. A 
reagent (6.54 (iL, 0.055 mmol) from the table below was added to a vial and the reaction 
mixture was stirred at 50 °C for 4 hours. The solvent was evaporated and the residue was 
purified as described in Examples 71-85. The table below shows the reagents used, the 
structure of the resulting compound, and the observed accurate mass for the isolated 
trifluoroacetate salt. 



N^^N CH3 


Example 


Reagent 




Measured Mass 
(M + H) 


1201 


alpha-BromO'P' 
xylene 




• 

437.2349 


1202 


4-Chloroben2yl 
bromide 




457.1809 



Examples 1203 - 1206 
A boronic acid (2.1 eq, 0.11 mmol) from the table below and «-propyl alcohol (720 
jiL) were added to a vial containing 4-amino-2-ethyl-l-(2-phenylethyl>2iy-pyrazolo[3,4- 
c]quinolin-7-yl trifluoromethanesulfonate (23 mg, 0.05 mmol, prepared as described in 
Example 576). The vial was purged with nitrogen. Palladium (II) acetate (1.12 mg, 10 
mole %), 2 M aqueous sodium carbonate (250 ^L), water (50 nL), and triphenylphosphine 
(2.6 mg (20 mole %) in 100 of n-propyl alcohol) were sequentially added. The reaction 
mixture was heated at 80 °C with stirring for 1 hour, allowed to cool to ambient 
temperature, and then filtered through a plug of glass wool. The plug was washed with n- 
propyl alcohol, methanol, and dichloromethane. The filtrate was evaporated and the 



-419- 



wo 2006/107753 



PCT/US2006/011953 



residue was purified as described in Examples 71-85. The table below shows the reagents 
used, the structure of the resulting compound, and the observed accurate mass for the 
isolated trifluoroacetate salt. 




Example 



1203 



1204 



1205 



1206 



Reagent 
Phenylboronic acid 

4-Methylphenylboronic 
acid 



Pyridine-S-boronic acid 



Furan-3-boronic acid 



R 



N 




Measured Mass 

[+h: 

393.2108 



407.2201 



394.203 1 



383.1852 



Examples 1207-1216 

Part A 

l-(2-Methylpropyl>2//-pyrazolo[3.4-c]quinolin-4-amine (2.4 g, 9.99 mmol, 
prepared as described in Example 9), potassium carbonate (5.5 g, 39.9 mmol), 3- 
chloroiodopropane (1.2 mL, 1 1.0 mmol), and DMF (1 10 mL) were combined and heated at 
40 °C overnight. The reaction mixture was diluted with water and then extracted with 
ethyl acetate. The combmed extracts were washed with water and concentrated under 
reduced pressure. The residue was purified twice by chromatography on a HORIZON 
HPFC system (silica gel elutmg with ethyl acetate) to provide 2-(3-chloropropyl>l.(2- 
methylpropyl>2//-pyrazolo[3,4-c]quinohn-4-araine. 
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PartB 



A reagent (0.15 mmol, 1.5 equivalents) from the table below was added to a test 
tube containing 2-(3-cWompropyl>l-(2-methylpropyl>2/f-pyrazolo[3,4-c]quinolin-4. 
amine (32 mg, 0.10 mmol) and potassium carbonate (approximately 55 mg. 0.40 mmol) ii 
Wdimethylacetamide (1 mL). The test tubes were capped and heated at 70 °C (amines) 
or 85 »C (phenols) for approximately 18 hours. The reaction mixtures were filtered and 
the solvent was removed from the filtrates by vacuum centrifugation. TTie compounds 
were purified as described in Examples 71-85. The table below shows the reagent added 
to each test tube, the structure of the resulting compound, and the observed accurate mass 
for the isolated trifluoroacetate salt 





W2 R ■ 


Example 


Reagent 


R 


Measured Mass 
(M+H) 


1207 


Morpholine 


/—o 

1 / 


368.2472 


1208 


2-(Propylammo)ethanol 


H3C 

— \ /~^^ 
/ 


384.2784 


1209 


iVJV'-Dimethyl-3- 
aminopyrrolidine 1 


H3C i 


395.2943 


1210 


3- 

(Hydroxymethyl)piperidine 


N— ^ 

/ 


396.2797 


1211 


//-Methylbenaylamine 


H3C. /—^ 
/ 


402.2664 
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1212 



1213 



1214 



1215 



1216 



1 - Acetylpiperaane 



Nipecotamide 



Phenol 



3-Methoxyphenol 



3-Chlorophenol 



>=0 



/— N 

o 

/ 




O-CH. 




CI 



409.2721 



409.2733 



375.2200 



405.2329 



409.1805 



Examples 1217-1241 



Part A 



A mixture of 2-/erf-butoxycarbonylamincy-3-pyridylboromc acid (11.37 g, 47.78 
rrnnol, prepared as described in Example 15). «-propanol (80 mL). and 1 M hydrochloric 
acid (60 mL) was heated in an oil bath at 80 °C for 1 hour and then allowed to cool to 
ambient temperature. Solid sodium carbonate was added with stirring to neutralize the 
hydrochloric acid and to serve as a base in the next step. 
PartB 

/err-Butyl 2-(4-bromo-3-cyano-l-propyl-l/f-pyrazol-5-yl)ethylcarbamate (11.36 g, 
31.84 mmol, prepared as described in Example 51), «-propanol (20 mL), and palladium 
ai) acetate ( 143 mg, 0.64 mmol) were added to the mixture from Part A. The reaction 
mixture was degassed and backfilled with nitrogen three times and then heated at 100 °C 
for 2 days. The reaction mixture was aUowed to cool to ambient temperature and the n- 
propanol was removed under reduced pressure. The residue was diluted with chloroform 
(250 mL), washed with water (2 x 100 mL), dried over magnesium sulfate, filtered, and 
then concentrated under reduced pressure to provide a light yellow solid. This material 
was purified by chromatography on aHORIZON HPFC system (silica gel eluting with a 
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gradient of 0 - 45% of 80:20 CMAxhloroform in chloroform) to provide 2.47 g of a light 
yellow solid. This material was suspended in acetonitrile (25 mL), sonicated for about 1 5 
seconds, isolated by filtration, rinsed with acetonitrile, and dried to provide 2.25 g of tert- 
butyl 2-(4-amino-2-propyl-2/^-pyrazolo[3,4-c]-l,8-naphthyridin-l-yl)ethylcarbamate as a 
white solid. 
Parte 

Hydrochloric acid (3 niL of 2.7 M in ethanol) was added to a suspension of tert- 
butyl 2-(4-amino-2-propy l-2//'-py razolo [3 ,4-c]- 1 , 8-naphthyridin- 1 -y l)ethylcarbamate (0.52 
g) in ethanol (10 mL). The mixture was heated at 80 °C for about 1 hour and then 
concentrated under reduced pressure. The residue was partitioned between water (50 mL) 
and dichloromethane (30 mL). The layers were separated. The aqueous layer was made 
basic with ammonium hydroxide and then extracted with dichloromethane (2 x 50 mL). 
The combined organics were washed with brine (1 x 50 mL), dried over magnesium 
sulfate, filtered, and then concentrated under reduced pressure to provide 0.29 g of crude 
product as a white solid. The reaction was repeated using 2.05 g of starting material to 
provide L18 g of crude product as a white solid. The two lots were combined and purified 
by chromatography on a HORIZON HPFC system (silica gel eluting with a gradient of 20 
- 60% of 80:20 CMA:chloroform in chloroform) to provide 0.48 g of 1 -(2-aminoethyl)-2- 
propyi-2/f-pyrazolo[3,4-c]-l,8-naphthyridin-4-amine as a white solid. 
PartD 

A reagent (0. 1 1 mmol, 1 . 1 equivalents) from the table below was added to a test 
tube containing l-(2-aminoethyl)-2-propyl-2/f-pyrazolo[3,4-c]-l,8-naphthyridin-4-amine 
(26 mg, 0.10 mmol) and A'iJV-diisopropylethylamine (approximately 36 |aL, 2 equivalents) 
in chloroform (2 mL). The test tubes were capped and shaken for about 4 hours. Two 
drops of water were added to each test tube, and the solvent was removed by vacuum 
centrifugation. The compounds were purified as described in Examples 71-85. The table 
below shows the reagent added to each test tube, the structure of the resulting compound, 
and the observed accurate mass for the isolated trifluoroacetate salt. 
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N-R 

H 


Example 


Reagent 


R 


Measured Mass 
(M+H) 


1217 


IN one — siarxing 
material only 




271.1696 


1218 


Acetyl chloride 


CH3 
0 


313.1781 


1219 


Propionyl chloride 




327.1962 


1220 


Cyclopropanecarbonyl 
chloride 


,0 


339.1948 


1221 


Butyryl chlonde 


s 


341.2108 


1222 


Isobutyryl chloride 




341.2107 


1223 


Benzoyl chloride 




375.1966 


1224 


Cyclohexanecarbonyl 
chloride 




381.2433 


1225 


Nicotinoyl chloride 
hydrochloride 




376.1888 


1226 


Methanesulfonyl 

chloride 


0 


349.1472 


1227 


Ethanesulfonyl chloride 


0 0 


363.1638 
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1239 


1 -Pyrrolidinecarbonyl 
chloride 


-1° 

0 


368.2217 


1240 


1 -Pioeridinecarbonyl 
chloride 


O 


382 2379 


1241 


4-Morpholinecarobonyl 
chloride 


o 


384.2181 

1 



10 



15 



Example 1242 

Ar.[2-(4-Amino-2-propyl-2if-pyrazolo[3,4-c]quinolin-l-yl)-l.l 

dimethylethyl]cyclopropylamide 
NH. 




Cyclopropanecarbonyl chloride (454 ^L, 5.00 mmol) was added to a stirred 
solution of l<2-amino-2-meti.ylpropyl>2-propyl-2H-pyrazolo[3,4-c]qumolm^^ 
(prepared as described in Example 64. 595 mg, 2.00 mmol) and triethylamine (895 ^L. 6.4 
mmol) in dichloromethane (18 mL). The solution was stined for 1 5 minutes at room 
temperatore and then was concentrated under reduced pressure to yield a yellow solid that 
was dissolved in methanol (20 mL). Concentrated hydrochloric acid (4 mL) was added to 
the resulting solution, and the reaction was heated at reflux for 20 hours and allowed to 
cool to room temperature. Aqueous sodium carbonate (15 mL of 2 M) was added, and ti.e 
methanol was removed under reduced pressure. The resulting mixture was extracted four 
times with chloroform. The combmed exU^ts were dried over sodium sulfate, filtered, 
and concentrated under reduced pressure. The crude product (1.2 g) was purified by IFC 
using a silica cartridge followed by recrystallization from 35% ethyl acetate in hexanes (50 
mL) The crystals were dried overnight on the filter fimnel and then dried overnight under 
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vacuum at 98 °C to provide 463 mg of iV-[2-(4-amino-2-propyl-2//-pyra2olo[3,4- 
c]quinoIin-l-yl)-l,l-dimethyIethyl]cyclopropylamide as a white solid, mp 192-193 °C. 
MS (APCI) m/z 366 (M + H)''; 

Anal. Calcd for C21H27N5O: C, 69.01; H, 7.45; N, 19.16. Found: C, 68.66; H, 7.46; N, 
19.13. 

Example 1243 

iV- {2- [4- Amino-2-(2-methoxyethy l>2/f.pyrazolo[3,4-c]quinolin- 1 -yl]- 1,1- 

dimethylethyl}cyclopropylamide 



The methods described in Example 1242 were used treat l-(2-amino-2- 
methylpropyl)-2-(2-methoxyethyl>27/-pyrazolo[3,4-c]quinolm-4-amine (0.500 g, 1.60 
nraiol), prepared as described in Example 590, with cyclopropanecarbonyl chloride and to 
isolate and purify the final product to provide 267 mg of //-{2-[4-amino-2-(2- 
methoxyethyl>2//-pyrazolo[3,4-c]quinolin-l-yl]-l J-dimethylethyl}cyclopropyla^^ as a 
white solid, mp 1 80- 1 8 1 ^C. 
MS (APCI) m/z 382 (M + Hf ; 

Anal. Calcd for C21H27N5O2: C, 66.12; H, 7.13; N, 18.36. Found: C, 66.06; H, 7.48; N, 
18.35. 

Example 1244 

l-(2-Amino-2-methylpropyl>2-ethyl-2//-pyrazolo[3,4-c]quinolm-4-amine 

NH, 



The methods described in Parts A through C of Example 64 were followed using 
ethylhydrazine oxalate in lieu of propylhydrazine oxalate in Part A to provide tert-butyl 2- 




NH 
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[3-(aminocarbonyl>l.ethyl-li/-pyrazoI-5-yl].l,l-dimethylethyIcarb^ which was 
recrystaUized from 75:25 ethyl acetaterhexanes to yield a white solid, mp 178-180 °C. 
Anal. Calcd for C,5H26N403: C, 58.04; H, 8.44; N, 18.05. Found: C, 58.08; H, 8.72; N. 
18.14. 

The methods described in Parts D through G of Example 64 were then used to 
convert tert-hutyl 2-[3-(aminocarbonyl>Uthyl-l/f.pyra2ol-5-yl]-l,l. 

dimethylethylcarbamatetol.(2-amino-2-methyIpropyl>2-ethyl-2iy-pyrazolo[3,4- 
c]quinolin-4-amine. The final crude product (5.08 g) was reciystallized from a mixture of 
35% ethyl acetate in hexanes (100 mL) and ethyl acetate (200 raL). The mother liquor was 
concentrated under reduced pressure, and the residue was purified by IFC (silica cartridge) 

to provide l-(2-amino-2-methylpropyl>2-ethyl-2^.pyrazolo[3,4-cJquinolin-4-amine as a 
beige solid, mp 234-235 "C. 

MS (APCI) m/z 284 (M + Hf; 

Anal. Calcd for CsHaiNj: C, 67.82; H. 7.47; N, 24.71. Found: C, 67.60; H, 7.38; N, 
24.57. 



Examples 1245-1251 
The method described in Example 65 can be used to treat l-(2-amino-2- 
methylpropyl>2.ethyl-2//.pyrazolo[3,4-c]quinolin-4-amine with the acid chlorides shown 







wr~ 

1 L N-^ 


1 Example 


Reagent 


Name 


R 


1245 


Acetyl chloride 


A^-[2-(4-Amino-2-ediyl-2/f- 
pyrazolo[3,4-cJquinolin- 1 -yl> 1,1- 
dimethylethyljacetamide 


0 


1246 


Nicotinoyl chloride 


^^-[2-(4-Amino-2-ethyl-2/y- 






hydrochloride 


pyrazolo(3,4-c]quinolin- 1 -yl)- 1,1- 








dimethylethyljnicotinamide 
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1247 


Isonicotinoyl chloride 
hydrochloride 


i\r-[2-(4-Amino-2-ethyl-2iy- 
pyrazolo[3,4-c]quinolin- 1 -yl)- 1,1- 
dimethylethyl]isonicotinamide 


0 

X 




1248 


4-Fluorobenzoyl 
chloride 


Ar.[2-(4-Ainino-2-ethyl-2//- 
pyra2X)lo[3,4-c]quinolin- 1 -yl)- 1,1- 
dunethylethyl]-4-fluorobenzamide 


o 


a 


1249 


3,4-Difluorobenzoyl 
chloride 


iV-[2-(4-Amino-2-ethyl-2//- 
py razolo [3 ,4-c]quinolin- 1 -y 1)- 1,1- 
dimethylethyl]-3,4- 
difluorobenzamide 


o 


a: 


1250 


Propionyl chloride 


A^.[2-(4-Amino-2-ethyl-2i/- 
pyrazolo[3,4-c]qumolin- 1 -yl)- 1,1- 
dimethylethyljpropionamide 


0 


1251 


Cyclopropanecarbonyl 
chloride 


iV-[2-(4-Ammo-2-ethyl-27/- 
pyrazolo [3 ,4-c]qumolm- 1 -y 1)- 1,1- 
dimethylethyl]cyclopropylainide 


c 





Example 1252 

A'-[2-(4-Ainino-2-ethyl-2//-pyrazolo[3 ,4-c]qumolin- 1 -y 1> 1,1- 

dimethylethyl]inethanesulfonamide 



5 




Under a nitrogen atmosphere, a solution of l-(2-amino-2-methylpropyl)-2-ethyl- 
2J7-p)rrazolo[3,4-c]quinolin-4-amine (609 mg, 2.15 mmol) in dichloromethane (60 mL) 
was cooled to 0 °C. Triethylamine (326 mg, 3.22 mmol) and methanesulfonyl chloride 
(246 mg, 2.15 mmol) were sequentially added. The reaction was stirred at 0 °C for five 
10 hours and then allowed to warm to room temperature slowly and stirred overnight. Water 
was added, and the aqueous layer was separated and extracted four times with chloroform. 
The combined organic fractions were dried over magnesium sulfate, filtered, and 
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concentrated under reduced pressure. The crude product was purified by IFC (silica 

cartridge) followed by recrystallization from acetonitrile. The crystals were dried 

overnight on the vacuum filter funnel to provide 363 mg of iV-[2-(4-amino-2-ethyl-2//- 

pyrazolo[3,4-c]qumolin-l-yl)-l,l-dimethylethyl]methanesulfonamide as a white solid, mp 
229-230 ^C. 

MS (APCI) m/z 362 (M + Hf ; 

Anal. Calcd for C17H23N5O2S: C, 56.49; H, 6.41; N, 19.37. Found: C, 56.46; H, 6.77; N, 
19.70. 

Example 1253 

1 -(4-Chlorobuty l>2-methyl-2//-pyrazolo [3 »4-c]quinolin-4-amine 




CI 



Part A 

Ethyl 5-(4-chlorobutyl)-l -methyl- l//-pyrazole-3-carboxylate (163 g) was prepared 

using a modification of the procedure described in Part A of Example 19. 

Methylhydrazine was used instead of ethylhydrazine oxalate. After all the reagents were 

added, the reaction mixture was stirred overnight instead of two hours. Dichloromethane 

was used for extraction during the work-up procedure, and the combined extracts were not 

dried. The product was obtained as a dark oil, which was treated according to the method 

of Part B of Example 46 to provide 5-(4-chlorobutyl)-l-methyl-l//-pyrazole-3-carboxyIic 
acid. 

Parts 

To a solution of the carboxylic acid from Part A (0.666 mol) in dichloromethane (1 
L) and DMF (0.5 mL) at 0 °C was added oxalyl chloride (64.0 mL, 0.73 mol). The 
reaction was stirred for one hour at ambient temperature. An analysis by HPLC indicated 
the presence of starting material, and additional oxalyl chloride (35 mL) was added. The 
reaction was stirred at ambient temperature for one hour and concentrated under reduced 
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pressure. The residue was dissolved in a small volume of dichloromethane and added 

slowly to concentrated ammonium hydroxide (888 mL of 15 M) cooled to approximately 0 

°C. The reaction was stirred at ambient temperature for two days. A precipitate was 

present and was isolated by filtration and washed with water. The filtrate was extracted 

with dichloromethane. The organic fraction was dried over sodium sulfate, filtered, and 

concentrated under reduced pressure to yield a tan solid that was combined with the 

isolated precipitate to provide 103 g of 5-(4-chlorobutyl>l-methyl-lif-pyrazole-3- 
carboxamide. 



Parte 

A solution of 5-(4-chlorobutyl>l-methyl-l//-pyrazole-3-carboxamide (39 g, 0.181 
mol) and triethylamine (75 mL, 0.54 mol) in dichloromethane (600 mL) was cooled to 
approximately 0 »C, and trifluoroacetic anhydride (31 mL, 0.22 mol) was added. The 
reaction was stirred for one hour, and then saturated aqueous ammonium chloride (50 mL) 
was added. The mixture was diluted with water and extracted with dichloromethane. The 
combined organic fractions were dried over sodium sulfate and concentrated under 

reduced pressure to 5 -(4-chlorobu1yl>l -methyl- l^r-pyrazole-3-carbonitrile as a dark 
brown oil. 

PartD 

Potassium acetate (35.5 g, 0.362 mol) and bromine (12 mL, 0.235 mol) were added 
to a solution of the material from Part C in acetic acid (362 mL), and the reaction was 
stured for two hours at ambient temperature. An analysis by LC/MS indicated the 
presence of starting material, and additional bromine (0.5 equivalent) was added. The 
reaction was stirred for two more hours and again was found to be incomplete. Additional 
bromine (0.5 equivalent) was added, and the reaction was stirred for one hour. Aqueous 
sodium bisulfite (1 mL) was added, and the mixture was stirred until it became coloriess. 
The acetic acid was removed under reduced pressure, and water was added to the residue. 
The resulting mixture was extracted with dichloromethane. The combined extracts were 
dried over sodium sulfate, filtered, and concentrated under reduced pressure. The crude 
product was purified through a plug of silica gel (eluting with 70:30 hexanes:ethyl acetate) 
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to provide 51 g of 4-bromo-5-(4-chlorobutyl>l-me%l-l//'-pyrazole-3-carbonitrile as a 
dark oil. 

PartE 

The method described in Part F of Example 46 was used to couple 4-bromo-5-(4- 
chlorobutyl>l-methyH//-pyrazole-3-carbonitrile (16.0 g, 60.0 mmol) and 2- 
aminophenylboronic acid hydrochloride (20.8 g, 0.120 mol). After the mixture was heated 
at 1 15 °C for 24 hours, it was cooled to ambient temperature and filtered through a plug of 
silica gel (eluting with 3:2 chloroform/methanol). The filtrate was concentrated under 
reduced pressure and dissolved in ethanol (300 mL). Hydrogen chloride (45 mL of a 4 M 
solution in ethanol) was added to the solution, and the reaction was heated at reflux for 
two hours and then cooled to ambient temperature. A precipitate formed and was isolated 
by filtration and washed with ethanol to provide l-(4-chlorobutyl>2-methyl-2/y- 
pyrazolo[3,4-c]quinolin-4-amine hydrochloride. The filtrate was concentrated under 
reduced pressure and the resulting solid was dissolved in dichloromethane and water. The 
pH of the solution was raised to 14 using 50% aqueous NaOH while keeping the 
temperature at 0 °C by adding ice. The layers were separated, the aqueous layer was 
extracted with additional dichloromethane, the organic layers were combined, dried over 
Na2S04, filtered and concentrated to a dark yellow oily solid. The residue was purified by 
chromatography using a HORIZON HPFC system (404-M cartridge, eluting with 0-30% 
CMA in chloroform) followed by recrystallization fi-om acetonitrile to provide l-(4- 
chlorobutyl)-2-methyl-2/r-pyrazolo[3,4-c]quinolin-4-amine. This solid was purified as 
light tan crystals, mp 1 88- 1 89 °C. 
MS (APCI) m/z 289 (M + H)^; 

Anal, calcd for Ci5H,7ClN4: C, 62.39; H, 5.93; N, 19.40. Found: C, 62.60; H, 5.99; N, 
19.67. 
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Example 1254 

A^-[4-(4-Amino-2-methyl-2/f-pyrazolo[3,4-c]quinolin-l^ 

NH, 



Methanesulfonamide (1.5 g, 16.5 mmol) was added to a suspension of sodium 
hydride (60% dispersion in mineral oil, 0.660 g, 16.5 mmol) in DMF (10 mL); the reaction 
was stirred for five minutes. l-(4-Chlorobutyl>2-methyl-2//-pyrazolo[3,4-c]quinolin-4- 
amine (0.952 g, 3.3 mmol) in DMF (1 mL) and sodium iodide (123 mg, 0.825 mmol) were 
sequentially added. The reaction was heated at 80 °C for four hours, allowed to cool to 
ambient temperature, and poured into ice water (70 mL). The resulting mixture was 
extracted with dichloromethane (6 x 50 mL), and the combined extracts were dried over 
sodium sulfate, filtered, and concentrated under reduced pressure. The residue was 
purified twice by chromatography using a HORIZON HPFC system (40+M cartridge, 
eluting with 0-30% CMA in chloroform first and 5-10% methanol in dichloromethane 
second) followed by recrystallization firom acetonitrile to provide 440 mg of Ar-[4-(4- 

amino-2-methyl-2//-pyrazolo[3,4-c]quinolin-l-yl)butyl]methanesulfonamide as light tan 
crystals, mp 1 88-1 89 ""C. 

MS (APCI) m/z 289 (M + H)^; 

Anal, calcd for Ci5H,7ClN4: C, 62.39; H, 5.93; N, 19.40. Found: C, 62.60; H, 5.99; N, 
19.67. 




20 



-433- 



wo 2006/107753 



PCTAJS2006/011953 



Example 1255 

l-(4-Cmorobutyl)-2^(2-methoxye%l>2i/-pyrazolo[3,4-c]quinolin-4 -amine 




Part A 

Ethyl 5-(4-chlorobutyI)-l-(2-hydroxyethyl>l//-pyrazole-3-carboxylate (175 g) was 
prepared using a modification of the procedure described in Part A of Example 19. 
Hydroxyethylhydrazme was used instead of ethylhydrazine oxalate. After all the reagents 
were added, the reaction mixture was stirred overnight instead of two hours. 
Parts 

A solution of ethyl 5-(4-chlorobutyl>l-(2-hydroxyethyl>l/^.pyrazole-3- 

carboxylate (165 g, 0.600 mol) and iodomethane (187 mL, 3.00 mol) in THF (1.2 L) was 

cooled to 0 °C. Sodium hydride (28.8 g of a 60% dispersion in mineral oil, 0.720 mol) was 

added slowly while maintaining the temperature below 10 °C. The reaction was allowed to 

warm to ambient temperature and stirred overnight. Aqueous ammonium chloride and 

water were added, and the mixture was extracted with dichloromethane. The combined 

extracts were dried over sodium sulfate, filtered, and concentrated under reduced pressure 

to provide ethyl 5-(4-chIorobutyl)-l-(2-methoxyethyl>-li/-pyrazole-3-carboxylate as a dark 
brown oil. 

Parte 

A solution of the material from Part B in ethanol (500 mL) was combined with 6 M 
aqueous sodium hydroxide (200 mL, 1.20 mol), and the reaction was stirred at ambient 
temperature for 5 hours. The ethanol was removed under reduced pressure, and the 
residue was stirred with water for five minutes. The solution was adjusted with 3 N 
aqueous hydrochloric acid to pH 4; a precipitate formed. The mixture was stirred for 30 
minutes, and the precipitate was then isolated by filtration, washed with water, dried on the 
filter fimnel for two hours to provide 5-(4-chlorobutyl)-l-(2-methoxyethyl>l//-pyrazole-3- 
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carboxylic acid, which was dissolved in dichloromethane. The resulting solution was 

dried over sodium sulfate, filtered, and then used in Part D. 

PartD 

A modification of the method described in Part B of Example 1253 was followed. 
After the second additional of oxalyl chloride, the reaction was stured for 1 8 hours at 
ambient temperature. After the reaction with ammonium hydroxide was stirred for three 
hours, the precipitate was not isolated by filtration, but the mixture was extracted several 
times with dichloromethane. The combined extracts were dried, filtered, and concentrated 
to provide 5-(4-chlorobutyl)-l-(2-methoxyethyl>l/f.pyrazole-3-carboxamide as a dark oil, 
which was treated with trifluoroacetic anhydride according to the method of Part C of 

Examples 1253 to provide 5-(4-chlorobutyl)-l-(2-methoxyethyl)-ljy-pyrazole-3- 

carbonitrile as a dark brown oil. 

PartE 

Potassium acetate (193 g, 1.97 mol) and bromine (69 mL, 1.4 mol) were added to a 
solution of the carbonitrile from Part D in acetic acid (1 L), and the reaction was stirred for 
24 hours at ambient temperature. An analysis by LCMS indicated the presence of starting 
material, and additional bromine (15 mL) was added. The reaction again was found to be 
incomplete. Additional bromine (15 mL) was added, and the reaction was then treated 
according to the work-up procedure described in Part D of Example 1253 to provide 144 g 

of 4-bromo-5-(4-chlorobutyl)-l-(2-methoxyethyl>l^-pyrazole-3-carbonitrile as a brown 
oil, which was used without purification. 

PartF 

2-Aminophenylboronic acid hydrochloride (16.2 g, 93.5 mmol), potassium 
carbonate (42.5 g, 308 mmol), DME (333 mL), water (166 mL), and 4-bromo-5-(4- 
chlorobu1yl)-l-(2-methoxyethyl>l//-pyrazole-3-carbonitrile (30 g, 93.5 mmol) were 
combined in a flask, which was then evacuated three times and filled with nitrogen. 
Dichlorobis(triphenylphosphine)palladiumai) (0.65 g, 0.94 mmol) was then added, and the 
reaction was heated at 110 °C for one hour. An analysis by HPLC indicated the presence 
of starting material, and additional 2-aminophenylboronic acid hydrochloride (16.2 g, 93.5 
mmol) and dichlorobis(triphenylphosphine)palladium(II) (0.65 g, 0.94 mmol) were added. 
The reaction was then heated at reflux overnight and allowed to cool to ambient 
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temperature. Water (30 mL) was added, and the mixture was extracted with ethyl acetate. 

The combined extracts were dried over sodium sulfate, filtered through a layer of CELITE 

filter agent, and concentrated under reduced pressure. The crude product was purified by 

column chromatography on silica gel (eluting sequentially with 25% ethyl acetate in 

hexanes and 75% ethyl acetate in hexanes) to provide 18 g of 4-(2-aminophenyl)-5-(4- 

chlorobutyl>l-(2-methoxyethyl>l//.pyrazoIe-3-carbonitrile as a maroon oil. 
PartG 

Acetyl chloride (15 mL, 216 mmol) was added to ethanol (170 mL) at 0 ^C. A 
solution of the material fi-om Part F in ethanol (100 mL) was added, and the resulting 
solution was heated at reflux for two hours and allowed to cool to ambient temperature 
overnight. The ethanol was removed under reduced pressure. The residue was diluted 
with dichloromethane (100 mL) and adjusted to pH 12 with the addition of ice and 50% 
w/w aqueous sodium hydroxide. The aqueous fi-action was extracted with 
dichloromethane (3 x 100 mL), and the combined organic fi-actions dried over sodium 
sulfate, fihered, and concentrated under reduced pressure to provide a semi-solid. The 
semi-solid was triturated vsdth diethyl ether and isolated by filtration to provide 10 g of 1- 
(4-cmorobutyl).2-(2-methoxyethyl)-2//-pyrazolo[3,4-c]quinolin-4-am^ A small portion 
of the product was recrystallized from acetonitrile to provide white crystals, mp 156-157 

MS (APCI) m/z 333 (M + H)""; 

Anal, calcd for C17H21CIN4O: C, 61.35; H, 6.36; N, 16.83. Found: C, 61.51; H, 6.65; N, 
17.01. 
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Example 1256 

//-{4-[4-Amino-2-(2-methoxyethyl>2//'-pyrazolo[3,4-c]quinolin-l 

yl]butyl}methanesulfonamide 




The method described in Example 1254 was used to treat 1 -(4-chlorobutyl)-2-(2- 
methoxyethyl)-2H-pyrazolo[3,4-c]qumolin-4-amine (1.1 g, 3.3 mmol) with 
methanesulfonamide pretreated with sodium hydride in the presence of sodium iodide. 
The crude was purified by chromatography using a HORIZON HPFC system (40+M 
cartridge, eluting with 0-30% CMA in chloroform) followed by rectystallization from 
acetonitrile to provide 600 mg of A^-{4-[4-amino-2-(2-methoxyethyl>27f-pyrazolo[3,4- 
c]quinolin-l-yl]bu(yl}methanesulfonamide as white crystals, mp 159^161 °C. 
MS (APCI) m/z 392 (M + H)*; 

Anal, calcd for CJ8H25N5O3S: C, 55.22; H, 6.44; N. 17.89. Found: C, 55.40; H, 6.33; N, 
18.13. 



Example 1257 

iV-[3-(4-Amino-2/^pyrazolo[3,4-<:]quinolin-l-yl)propyl]methanesulfonamide 

hydrochloride 




A mixture of jV-[3-(4-amino-2-/er/-butyl-2//-pyrazolo[3,4-c]quinolin-l- 
yl)propyl]methanesulfonamide (Example 584, 0.410 g, 1.37 mmol), hydrogen bromide 
(0.7 mL of a 48% solution in water, 13.7 mmol) and acetonitrile (7 mL) was stirred 
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overnight at ambient temperature. Jhe solvent was removed under reduced pressure, and 
the residue was dissolved in water and treated with 50% w/w aqueous sodium hydroxide. 
The resulting solution was washed with dichloromethane and then adjusted to pH 4 with 
the addition of concentrated hydrochloric acid. A precipitate formed, was isolated by 
filtration, and was dried on the filter funnel to provide 0.39 g of iV-[3-(4-amino-2//'- 
pyrazolo[3,4-c]quinolin-l-yl)propyl]methanesulfonamide hydrochloride as a white 

powder, mp >250 ""C. 

MS (APCI) fn/z 320 (M + H)^; 

Anal, calcd for Ci4H,7N502S*H20^HCl: C, 44.98; H, 5.39; N, 18.73. Found: C, 44.88; H, 
5.27; N, 18.57. 

Example 1258 

1 -(4- Amino-2-buty l-2if-pyrazolo [3 ,4-c]quinoUn- 1 -y l>2-methy lpropan-2-ol 



A mixture sodium /er^-butoxide (23.0 g, 0.240 mol) and ethanol (200 mL) was 
stirred for 30 minutes at 0 T; most of the solid was dissolved. A mixture of diethyl 
oxalate (32.6 mL, 0.240 mol) and 4-hydroxy-4-methyl-2-pentanone (25.0 mL, 0.200 mol) 
was added slowly, and the reaction was stirred for ten minutes at 0 °C before the addition 
of acetic acid (100 mL). The reaction was warmed to ambient temperature and stirred for 
ten minutes. Potassium acetate (29.4 g, 0.300 mol) and butylhydrazine oxalate (30.0 g, 
0.200 mol) were sequentially added. The reaction was stirred overnight at ambient 
temperature, and the acetic acid was removed under reduced pressure. The residue was 
adjusted to pH 14 with the addition of 50% w/w aqueous sodium hydroxide while 
maintaining the temperature at 0 °C with the addition of ice. The mixture was extracted 
with dichloromethane; the combined extracts were dried over sodium sulfate, filtered, and 
concentrated xinder reduced pressure. The crude product was purified by chromatography 
on a HORIZON HPFC system (65+M cartridge, eluting with 0 to70% ethyl acetate in 




Part A 
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hexanes) to provide 26 g of ethyl l-butyl-5-(2-hydroxy-2-methylpropyl>li?-pyrazole-3- 
carboxylate as a yellow oil. 

Parts 

Ethyl l-butyl-5-(2-hydroxy-2-methylpropyl>li/-pyrazole-3-carboxylate (26 g, 97 
mmol) and ammonia (1 60 mL of a 7 N solution in methanol) were heated at 1 50 ''C in a 
stainless steel reactor for 42 hours and allowed to cool to ambient temperature. The 
volatiles were removed under reduced pressure to provide l-butyl-5-(2-hydroxy-2- 
methylpropyl>l//-pyrazole-3-carboxamide as a black oil, which was treated with 
trifluoroacetic anhydride (40 mL, 289 nmiol) and triethylamine (53 mL, 386 mmol) 
according to a modification of the method of Part C of Example 1253 to provide 2-(l- 
butyl-3-cyano-l//-pyrazol-5-yl)-l,l-dimethylethyl trifluoroacetate as a dark brown oil. 
The reaction with trifluoroacetic anhydride was stirred for three hours. 
Parte 

Potassium carbonate (20 g, 145 mmol) was added to a solution of the 
trifluoroacetate from Part B in ethanol (192 mL) and water (57 mL), and the mixture was 
stirred at ambient temperature for two hours and then filtered to remove a solid. The 
filtrate was concentrated under reduced pressure, and the residue was partitioned between 
dichloromethane and water. The aqueous firaction was extracted with dichloromethane, 
and the combined organic fractions were dried over sodium sulfate, filtered, and 
concentrated imder reduced pressure. The crude product was purified by chromatography 
on a HORIZON HPLC system (601 cartridge, eluting with 0 to50% ethyl acetate in 
hexanes to provide 18 g of l-butyl-5-(2-hydroxy-2-methylpropyl>liy-pyrazole-3- 
carbonitrile as a yellow oil. 
PartD 

The method described in Part F of Examples 1 through 4 was used to treat 1-butyl- 
5-(2-hydroxy-2-methylpropyl>l//-pyrazole-3-carbonitrile (18 g, 81 mmol) with potassium 
acetate (16.7 g, 171 mmol) and bromine (4.6 mL, 89 mmol). After the acetic acid was 
removed under reduced pressure, the residue was diluted with dichloromethane (100 mL) 
and adjusted to pH 12 with the addition of 50% w/w aqueous sodium hydroxide and ice 
while maintaining the temperature at 0 "^C. The resulting mixture was extracted with 
dichloromethane, and the combined extracts were dried over sodium sulfate, filtered, and 
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concentrated under reduced pressure. The crude product was purified by chromatography 
on a HORIZON HPFC system (601 cartridge, eluting with 0 to50% ethyl acetate m 
hexanes to provide 13 g of l-butyl-4-bromo-5-(2-hydroxy-2-methylpropyl>l^f-pyrazole-3- 
carbonitrile as a yellow oil. 
5 PartE 

A modification of the method described in Part H of Example 1255 was used to 
treat l-butyl-4-bromo-5-(2-hydroxy-2-methylpropyl>l//-pyrazole-3-carbonitrile (2.7 g, 
9.2 mmol). Two equivalents of 2-aminophenylboronic acid hydrochloride (3.2 g, 18.4 
nrniol) and 2 mol% dichlorobis(triphenylphosphine)palladium(II) (0.126 g, 0.18 mmol) 
1 0 were added at the beginning of the reaction, and the reaction was heated at reflux for five 
hours. The crude product was purified by chromatography on a HORIZON HPFC system 
(40+M cartridge, eluting with 0 to50% ethyl acetate in hexanes to provide 4-(2- 
aminopheny I)- 1 -buty 1-5 -(2-hy droxy-2-methylpropyl> 1 /f-pyrazoIe-3 -carbonitrile. 
PartF 

15 The method described in Part G of Example 1255 was used to treat the material 

firom Part E with the modification that the reaction was heated at reflux for three bom's. 
The crude product was purified by chromatography and recrystallization according to the 
methods described in Example 1256 to provide 210 mg of 1 -(4-amino-2-butyl-2//- 
pyra2olo[3,4-c]quinolin-l"yl)-2-methylpropan-2-ol as white crystals, mp 171-172 ^'C. 

20 MS (APCI) 3 13 (M + H)^; 

Anal, calcd for C18H24N4O: C, 69.20; H, 7.74; N, 17.93. Found: C, 69.00; H, 8.07; N, 
18.13. 

The mother liquor from the recrystallization was concentrated to provide an additional 
0.78 g of product. 
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Bcample 1259 



-(4-Amino-2-butyl-6J,8,94etrahydro-2//-pyrazolo[3,4-c]quinolin-l-yl>2-me%^ 

2-ol 

NH, 



The methods described in Example 586 were used to hydrogenate l-(4-amino-2- 
butyl-2^f-pyrazolo[3,4-c]quinolin-l-yl)-2-methylpropan-2-ol (0.78 g, 2.5 mmol) in the 
presence of platinum (lY) oxide (0.78 g) and trifluoroacetic acid (20 mL) and purify the 
product to provide 0.21 g of l-(4-amino-2.butyl-2/f-pyrazolo[3,4-c]quinolin-l.yl>2- 
methylpropan-2-ol as oflf-white crystals, mp 130 °C. 
MS (APCI) m/z 317 (M + Hf; 

Anal, calcd for C,8H28N4O»0.12 H2O: C, 67.86; H, 8.93; N, 17.58. Found: C, 67.54; H, 
9.15; N, 17.57. 



-[4-Amino-2-(2-methoxyethyl>2//-pyrazolo[3,4-c]quinolin-l-yl]-2-methylpropan-2-ol 



The method described in Part A of Example 1258 was followed using 
hydroxyethylhydrazine (13.5 raL, 0.200 mol) instead of butylhydrazine oxalate. The crude 
product was purified by chromatography on a HORIZON HPFC system (65+M cartridge, 
eluting with 0 to70% ethyl acetate in hexanes followed by ethyl acetate) to provide 24 g of 

ethyl l-(2-hydroxyethyl>5-(2-hydroxy-2-methylpropyl>l//-pyrazole-3-carboxylate as a 
dark yellow oil. 




Example 1260 




Part A 
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PartB 

A solution of ethyl l-(2-hydroxyethyI>5-(2-hydroxy.2-methylpropyl>li/-pyrazole. 
3-carboxylate (24.6 g, 95.9 mmol) in THF (191 mL) was cooled to 0 "C. Sodium hydride 
(4.6 g of a 60% dispersion in mineral oil, 1 10 mmol) was added, and iodomethane (6.6 
mL, 105 mmol) was added dropwise over a period often minutes. The reaction was 
allowed to warm to ambient temperature and stirred for six hours. Hie work-up procedure 
described m Part B of Example 1255 was followed to provide ethyl 5-(2-hydroxy-2- 

methylpropyl>l-(2-methoxyethyl>li/-pyiazole-3-carboxylate as a light brown oil. 
Parte 

The methods described in Part B of Example 1258 were used to treat the material 
from Part B with ammonia (160 mL of a 7 N solution in metiianol) followed by 
trifluoroacetic anhydride (60 mL, 287 mmol) to provide 2-[3-cyano-l-(2-metiioxyefliyl> 
l//-pyrazol-5-yl]- 1 , 1 -dimetiiyletiiyl trifluoroacetate. 
PartD 

The metiiod described in Part C of Example 1258 was used to ti'eat the 
trifluoroacetate from Part C with the modification tiiat the reaction was stirred overnight. 
The product, 5-(2-hydroxy-2-metiiylpropyl>l-(2.metiioxyethyl>l//-pyrazole-3- 
carbonitrile, was ti-eated according to tiie method described in Part D of Example 1258 
with tiie modification tiiat tiie crude product was not purified. 4-Bromo-5-(2-hydroxy.2- 

metiiylpropyl>l-(2-methoxyetiiyl)-l/f-pyrazole-3-carbonitrile (10 g) was obtained as a 
yellow oil. 

PartE 

The metiiods described in Parts E and F of Example 1258 were followed using 4- 

bromo-5-(2-hydroxy-2-metiiylpropyl>l.(2-metiioxyetiiyl>l//-pyrazole-3-carbonitrile(7.0 
g, 23 mmol) as the starting material to provide 2.0 g of l-[4-amino-2-(2-metiioxyetiiyl)- 

2/f-pyrazolo[3,4-c]quinolin-l-yl]-2-metiiylpropan-2-ol as tan crystals, mp 171-172 °C. 
MS (APCI) w/z 3 1 5 (M + H)"^; 

Anal, calcd for C,7H22N402: C, 64.95; H, 7.05; N, 17.82. Found: C, 64.79; H, 6.99; N, 
17.89. 

The motiier liquor from tiie recrystallization of tiie final product was concentrated to 
provide additional material. 
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Example 1261 
144-Araino-2-(2-methoxyethyl>6J,8,94etrahydro-2if^^ 

methylpropan-2-ol 



5 




The methods described in Example 586 were used to hydrogenate l-[4-amino-2-(2- 
methoxyethyl>2iy-pyrazolo[3,4-c]quinoIm-l-yl]-2-methylpropan-2-o (1.75 g, 5.5 mmol) 
in the presence of platinum (IV) oxide (1.5 g) and trifluoroacetic acid (20 mL) and purify 
the product with the modification that before recrystallization, the product was also 
1 0 triturated with acetonitrile. l-[4-Amino-2-(2-methoxyethyl>6,7,8,9-tetrahydro-2iy- 

pyrazolo[3,4-c]quinolin-l-yl]-2-methylpropan-2-ol (1.0 g) was obtained as white crystals, 

mp 163-165 °C. 

MS (APCI) /w/z 3 1 9 (M + H)^; 

Anal, calcd for C17H26N4O2: C, 64.13; H, 8.23; N, 17.6. Found: C, 64.01; H, 8.37; N, 
15 17.74. 



Example 1262 

l-[4-Ammo-2-(2-hydroxyethyl>2/f-pyrazolo[3,4-c]quinolin-l-yl]-2-methylprop^^ 




20 Under a nitrogen atmosphere, boron tribromide (6 mL of a 1 M solution in 

dichloromethane) was added to a solution of l-[4"amino-2-(2-methoxyethyl>2/f- 
pyrazolo[3,4-c]quinolin-l-yl]«2-methylpropan-2-ol (0.500 g, 1.59 mmol) in 
dichloromethane (8 mL), and the reaction was stirred for four hours. The dichloromethane 
was removed imder reduced pressure, and the residue was dissolved in a mixture of 

25 ethanol and 3 N hydrochloric acid. A solution of 7 N ammonia in methanol was added. 
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and then the solvent was removed under reduced pressure. The treatment with ammonia 
and the concentration were repeated two more times. The crude product was purified by 
chromatography using a HORIZON HPFC system (40+M cartridge, eluting vnth 0-30% 
CMA in chloroform) followed by trituration with acetonitrile and recrystallization from 
acetonitrile to provide 1 15 mg of l-[4-amino-2-(2-hydroxyethyl>2i/-pyrazolo[3,4- 
c]q\iinolin-l-yl]-2-methylpropan-2-ol as white crystals, mp 196-198 °C. 
MS (APCI) Wz 301 (M + Kf; 

Anal, calcd for C16H20N4O: C, 63.98; H, 6.71; N, 18.65. Found: C, 64.05; H, 6.97; N, 
18.82. 

Example 1263 

l-(7-Amino-2-ethyl-5-methyl-2jy-pyrazolo[3,4-c]pyridin-3-yl)-2-methylpropan-2-ol 

NH, 



The method described in Part A of Example 1258 was followed using 
ethylhydrazine oxalate (100 g, 666 mmol) instead of butylhydrazine oxalate. The crude 
product was purified by chromatography on silica gel (1 .6 kg, eluting sequentially with 
30% ethyl acetate in hexanes and ethyl acetate) to provide 75 g of ethyl l-ethyl-5-(2- 
hy droxy-2-methy Ipropy 1)- 1 //-py razole-3 -carboxy late. 
Parts 

The methods described in Part B of Example 1258 were used to treat the material 
from Part A with ammonia (500 mL of a 7 N solution in methanol) followed by 
trifluoroacetic anhydride (132 mL, 936 mmol) and triethylamine (174 mL, 1.25 mol) to 
provide 2-(3-cyano-l-ethyl-l//^pyra2ol-5-yl)-l,l-dimethylethyl trifluoroacetate. 

Parte 

The method described in Part C of Example 1258 was used to treat the 
trifluoroacetate from Part B with potassium carbonate (65 g, 470 mmol). The crude 
product was purified by chromatography on silica gel (600 g, eluting sequentially with 




OH 



Part A 
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30% ethyl acetate in hexanes and 50% e%l acetate in hexanes) to provide 44 g of 1-ethyl- 

5-(2-hydroxy-2-methylpropyl>l//-pyrazole-3-carbonitrile as a dark yellow oil. 
PartD 

A solution of iodine monochloride in dichloromethane (10,8 mL of 2 M, 21.6 
mmol) was added to a mixture of l-ethyl-5-(2-hydroxy-2-methylpropyl>l//-pyra2»le-3- 
carbonitrUe (2.0 g, 10.3 mmol), dichloromethane (17 mL) and freshly ground potassium 
carbonate (2.9 g, 22 mmol). The reaction was stirred for 18 hours. The work-up and 
purification procedures described in Part D of Example 588 were followed to provide 1.8 g 

of l-ethyl-5-(2-hydroxy-2-methylpropyl>4-iodo-l//^pyrazole-3-carbonitrile as a white 
solid. 

PartE 

Under a nitrogen atmosphere, l-ethyl-5-(2-hydroxy-2-methylpropyl)-4-iodo-l//- 
pyrazole-3-carbonitrile (900 mg, 2.81 mmol), propargyltrimethylsilane (0.8 mL, 5.6 
mmol), copper(I) iodide (107 mg, 0.562 mmol), 

dichlorobis(triphenylphosphine)palladium(II) (197 mg, 0.281 mmol), triethylamine (1.2 
mL, 8.4 mmol) and acetonitrile (14 mL) were combined and then heated at reflux for five 
hours. The reaction mixture was cooled to ambient temperature, diluted with ethyl acetate, 
and then filtered through a layer of silica gel. The filtrate was concentrated under reduced 
pressure. The residue was purified by chromatography on a HORIZON HPFC system 
(40+M cartridge, eluting with a gradient of 0 to 80% ethyl acetate m hexanes) to provide 

1 -ethyl-5-(2-hydroxy-2-methylpropyl>4-(3 -trimethylsilylprop- 1 -ynyl)- 1 //-pyrazole-3- 
carbonitrile as a yellow oil. 
PartF 

The method described in Part F of Example 588 was used to treat the material from 
Part E with ammonia (30 mL of a 7 N solution in methanol) with the modification that the 
reaction was heated for 48 hours. Following chromatographic purification according to the 
method described in Part F of Example 588, the product was recrystallized from 
acetonitrile to provide 40 mg of l-(7-amino-2-ethyl-5-methyl-2//'-pyrazolo[3,4-c]pyridm- 
3-yl)-2-methylpropan-2-ol as yellow crystals, mp 134-135 °C. 
MS (APCI) m/z 249 (M + H)*; 
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Anal, calcd for C13H20N4O: C, 62.88; H, 8.12; N, 22.56. Found: C, 62.86; H, 8.03; N, 
22.62. 

Examples 1264-1273 

5 PartA 

1 -(2-Aminoethyl)-2-propyl-2iy-pyrazolo[3,4-c]quinolin-4-amme dihydrochloride, 
prepared according to the method described in Parts A through H of Example 51 was 
stkred with aqueous sodium hydroxide at pH 13. The mixture was adjusted to pH 8 with 
the addition of hydrochloric acid, and the resulting mixture was extracted with 
10 dichloromethane. The extracts were concentrated under reduced pressure to provide l-(2- 

aminoethyl)-2-propyl-2/ir-pyrazolo[3,4-c]quinolin-4-amine. 
PartB 

Under a nitrogen atmosphere, a solution of l-(2-aminoethyl>2-propyl-2//- 
pyrazolo[3,4-c]quinolin-4-amine (1.0 equivalent) and triethylamine (3.0 equivalents) in 

15 chloroform (starting material is at a concentration of 0.008 M) was cooled to 0 ""C, and a 
solution of a reagent from the table below (1 .0 equivalent) in chloroform was added. The 
reaction was stirred for between two and four hours and then concentrated under reduced 
pressure. In some examples, the residue was mixed with water and extracted twice with 
chloroform or dichloromethane. The combined extracts were then concentrated under 

20 reduced pressure. For each example, the residue was purified by chromatography once or 
twice using an INTELLIFLASH system (eluting with a gradient of either CMA in 
chloroform or methanol in chloroform). The pure product was dried in a vacuum oven 
overnight at 75 °C to 90 °C to provide the product shown in the table below. Additional 
purification methods, and analytical data for each compound are given below the table. 
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Examples 1264 - 1273 





NH, 

1 2 

H 




1 Example 


Reagent 


R 


1264 


i^yciopropanecarDonyi cnlonae 


t 


1265 


Isopropyl isocyanate 


o 

^. CH 


1266 


3,4-Difluorophenyl isocyanate 


F 


1267 


Nicotinoyl chloride hydrochloride 


O 

^. 


1268 


Acetyl chloride 


CH, 
O 


1269 


Propionyl chloride 




1270 


Methanesulfonyl chloride 


.0 


1271 


Ethyl isocyanate 
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1272 


4-Fluorophenyl isocyanate 




1273 


Ethyl chloroformate 




















CH, 



Example 1264: The reaction was carried out with the starting material at a concentration 
of 0.3 M. A^.iV-Diisopropylethylamine (4 equivalents) was used instead of triethylamine. 
The chromatography fractions were concentrated to a small volume, and hexanes were 
added to form a precipitate. The precipitate was collected by filtration and dried as 
described above to provide A^-[2-(4-amino-2-propyl-2i/-pyra2olo[3,4-c]quinolin-l- 
yl)ethyl]cyclopropanecarboxamide was obtained as a white powder, mp 215 - 217 "C. 
MS (APCI) m/z 338 (M + H)*; 

Anal, calcd for CgHaaNsO,: C,67.63; H, 6.87; N, 20.76. Found: Q 67.30; H. 6.73; N, 
20.51. 



Example 1265: -A^-[2-(4-Amino-2-propyl-2//-pyrazolo[3.4-c]quinolin-l-yl)ethyl]-A/'- 
isopropylurea was obtained as a white powder, mp 197.0 - 198.0°C. 
MS (APCI) m/z 355 (M + Hf ; 

Anal, calcd for C.gHasNs O,: C.64.38; H, 7.39; N, 23.71. Found: C, 64.06; H, 7.65; N, 



23.73. 



Example 1266: The chromatography fractions were concentrated to a small volume, and 

hexanes were added to form a precipitate. The precipitate was collected by filtration and 

dried as described above in Part B to provide ;\^-[2-(4-amino-2-propyl-2//-pyrazoIo[3,4. 

c]quinolin-l-yI)ethyl]-iV-(3.4-difluorophenyl)urea as a white powder, mp 21 1 - 212 »C. 
MS (APCI) m/z 425 (M + H)*; 

Anal, calcd for C22H22F2N6O, : C.62.25; H, 5.22; N, 19.8. Found: C, 61.90; H, 5.08; N, 
19.57. 
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Example 1267: A^[2-(4-Ammo-2-propyl-2if-pyrazolo[3,4.c]qumolin-l- 
yl)ethyl]nicotmamide was obtained as a white powder, mp 219.0 - 221. 0°C. 
MS (APCI) m/z 375 (M + H)*; 

Anal, calcd for C21H22N6 O,: C,67.36; H, 5.92; N, 22.44. Found: C, 67.08; H, 5.84; N, 
22.32. 



Example 1268: A^-[2-(4-Amino-2.propyl-2i/-pyrazolo[3,4.c]quinolin-l.yl)ethyl]acetamide 
was obtained as a white powder, mp 1 85.0 - 1 86.0°C. 
MS (APCI) w/z 3 12 (M + H)""; 

Anal, calcd for CnHa.Ns O,: C,65.57; H, 6.80; N, 22.49. Found: C, 65.42; H. 6.70; N, 
22.69. 



Example 1269: After the product was dried, it was dissolved in 2 M sodium carbonate, 
and the resulting solution was extracted twice with chlorofonn. The combined extracts 
were concentrated to a small volume, and hexanes were added to form a precipitate. The 
precipitate was collected by filtration and dried as described above in Part B to provide iV- 

[2-(4-amino-2-propyl-2^-pyrazolo[3,4-c]quinolin-l-yl)ethyl]propanamide as an off-white 
solid, mp 184.0 - 185.0°C. 

MS (APCI) m/z 326 (M + Hf ; 

Anal, calcd for CigHzsNjO,: C,64.44; H, 7.24; N, 20.88. Found: C, 64.13; H, 6.91; N, 
20.94. 



were 



Example 1270: The addition purification methods described for Example 1269 
followed to provide A^-[2-(4-amino-2-propyi-2^.pyrazolo[3,4-c]quinolin-l- 
yl)ethyl]methanesulfonamide as a white powder, mp 187.0 - 1 88.0°C. 
MS (APCI) m/z 355 (M + Hf; 

Anal, calcd for CeHz.NjOzSi: C,55.31; H, 6.09; N. 20.16. Found: C, 55.05; H. 6.22; N, 
20.13. 



Example 1271 : After the product was purified twice by chromatography as described in 
Part B above, it was recystallized from acetonitrile. The crystals were dried in a vacuum 
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oven for two days at 90 "C to provide iV^[2-(4-ammo-2-propyl-2/f-pyrazolo[3,4- 
c]quinolin-l-yl)ethyl]-^'-ethyIurea as a white powder, mp 206.0 - 207.0°C. 
MS (APCI) w/z 341 (M + Ef; 

Anal, calcd for C,8H24N60,: C,63.51; H, 7.1 1; N, 24.69. Found: C, 63.58; H, 6.89; N, 
24.78. 



Example 1272: The addition purification methods described for Example 1269 were 

foUowed. Before the precipitate was dried, it was purified by chromatography using a 

HORIZON HPFC system (eluting with 0% to 15% methanol m chlorofonn). It was then 

dried as described in Part B above to provide iV-[2-(4-amino-2-propyl-2i/-pyra2olo[3,4- 

c]quinolin-l-yl)ethyl].A''-(4-fluorophenyl)urea as a white solid, mp 201.0 - 202.0°C. 
MS (APCI) m/z 407 (M + Hf; 

Anal, calcd for CaaHzaFiNgO,: C,65.01; H, 5.70; N, 20.68. Found: C, 64.64; H, 5.72; N, 
20.63. 



Example 1273: It was determined that much of the product remained in the aqueous layer 
during the work-up procedure. The aqueous layer was adjusted to pH 9 with the addition 
of 2 M aqueous sodium carbonate and then extracted three times with dichloromethane. 
The combined extracts were concentrated to a small volume, and hexanes were added to 
form a precipitate. The precipitate was collected by filtration and dried as described above 
in Part B to provide ethyl 2-(4-amino-2-propyl-2/f-pyrazolo[3,4-c]quinolin-l- 
yl)ethylcarbamate as a light yellow solid, mp 143 - 144 "C. 
MS (APCI) m/z 342 (M + Hf ; 

Anal, calcd for C18H23N5O2: C.63.32; H, 6.79; N, 20.51. Found: C, 62.98; H, 6.84; N, 
20.37. 



-450 



wo 2006/107753 



PCTAJS2006/011953 



Example 1274 

A/^[2<4-Amino-2-propyI-2//-pyra2olo[3,4-c]quinolin-l-yl)ethylH 




F 



Under a nitrogen atmosphere, a solution of l-(2-aminoethyl)-2-propyl-2/f- 
pyrazolo[3,4-c]quinolin-4-amine (0.250 g, 0.928 mmol), triethylamine (0.30 g, 3.0 mmol), 
and 4-fluorobenzoyl chloride (0.18 g, 1.1 mmol) in dichloromethane (7 mL) was stirred for 
two hours and then concentrated under reduced pressure. The residue was dissolved in 
methanol, and 1 N hydrochloric acid was added. The reaction was stirred for three days at 
room temperature and then heated at reflux overnight. A precipitate was present and was 
isolated by filtration and stirred with 2 M aqueous sodium carbonate. The resulting 
mixture was extracted with dichloromethane. The combined extracts were then 
concentrated under reduced pressure. The residue was purified by chromatography using 
an INTELLIFLASH system (eluting with 0% to 30% CMA in chloroform). The pure 
product was dried in a vacuum oven overnight at 90 °C to provide //-[2-(4-amino-2- 

propyl-2/^pyrazolo[3,4-c]quinolin-l-yl)ethyl]-4-fluorobenzamide as a white powder, mp 
198- 199 ^C. 

MS (APCI) m/z 392 (M + H)^; 

Anal, calcd for C22H22FN5O: C, 67.50; H, 5.66; N, 17.89. Found: C, 67.20; H, 6.01; N, 
18.10. 
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Example 1275 



-[2-(l,l-Dioxidoisothiazolidin-2-yl)ethyl]-2-propyl-2//-pyrazob 



Under a nitrogen atmosphere, a solution of l-(2-aminoethyl>2-propyl-2//- 
pyrazolo[3,4-c]quinolin-4-amine (0.228 g, 0.848 mmol) andiy;iV-diisopropyIethylamine 
(0.604 mL, 3.39 mmol) in chloroform (6.67 mL) was cooled to 0 ?C. A solution of 3- 
chloropropanesulfonyl chloride (0.1 13 mL, 0.933 mmol) in chloroform (10 mL) was 
added. An analysis by HPLC indicated that the reaction was not progressing. N- 
Methylpyrrolidone (12 mL) was added, and the reaction went to completion. The solvents 
were removed under reduced pressure to provide A^-[2-(4-amino-2-propyl-2//- 
pyrazolo[3,4-c]quinolin- 1 -yl)ethyl]-3-chloropropane- 1 -sulfonamide. 
PartB 

Under a nitrogen atmosphere, a solution of the material from Part A and 1 ,8- 
diazabicyclo[5,4,0]undec-7-ene (0.161 g, 1.1 nrniol) in DMF (2.5 mL). The reaction was 
stirred overnight at room temperature. The solvent was removed under reduced pressure, 
and the residue was purified by chromatography twice using an INTELLIFLASH system 
(eluting with 0% to 40% CMA in chloroform). The chromatography fractions were 
concentrated to a small volume, and hexanes were added to form a precipitate. The 
precipitate was collected by filtration and dried in a vacuum oven overnight at 90 "^C to 

provide 142-(l,l-dioxidoisotWazolidin-2-yl)ethyl>2-propyl-2^-pyrazolo[3,4-c]quinolin- 
4-amine as a white powder, mp 201 -202 °C. 
MS (APCI) m/z 374 (M + H)^; 

Anal, calcd for C18H23N5O2S: C,57.89; H, 6.21; N, 18.75. Found: C, 57.78; H, 6.51; N, 
18.56. 




NH 



Part A 
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Example 1276 

(4-Amino-2-ethyI-2//-pyrazolo[3,4-c]quinolin- 1 -yl)methanol 




Part A 

Pyridine (40 mL, 492 mmol) was added in a single portion to a chilled solution (0 
''C) solution of indole (48 g, 410 mmol) in diethyl ether (820 mL). Ethyl chlorooxoacetate 
(50 mL, 45 1 mmol) was added dropwise. The resulting suspension was allowed to warm 
to ambient temperature over a period of 20 hours. The solid was isolated by filtration and 
washed with diethyl ether. The solid was combined with water (1 L), stirred for 1 hour, 
and then isolated by filtration to provide 75 g of ethyl (liy-indol-3-yl)(oxo)acetate. 
Parts 

Acetyl chloride (19 mL, 273 mmol), acetic acid (30 mL), and ethylhydrazine 
oxalate (41 g, 272 mmol) were added sequentially to a suspension of methyl li/-indol-3- 
yl(oxo)acetate (37 g, 180 nmiol) in ethanol (910 mL). The reaction mbcture was heated at 
reflux for 1 8 hours, cooled to ambient temperature, and concentrated under reduced 
pressure to a small volume. Dichloromethane (1 00 mL) and ice were added, and the 
mixture was adjusted to pH 14 with the addition of 50% w/w sodium hydroxide. A 
precipitate formed. The dichloromethane was removed under reduced pressure, and the 
precipitate was isolated by filtration, triturated with hot acetonitrile, and isolated by 
filtration to provide 26 g of 2-ethyl-2,5-dihydro-4//-pyrazolo[3,4-c]quinolin-4-one as a tan 
solid. 
Parte 

Under a nitrogen atmosphere, a mixture of 2-ethyl-2,5-dihydro-4i/-pyrazolo[3,4- 
c]quinolin-4-one (10 g, 46.8 mmol), ^;A^,iV,iV-tetramethylethylenediamine (31 mL), and 
THF (520 mL) was chilled to 0 °C. A solution of «-butyUithium in hexanes (56 mL of 2.5 
M) was added dropwise. After the addition was complete the reaction mixture was stirred 
for 5 minutes and then DMF (72 mL) was added dropwise. The reaction mixture was 
warmed to ambient temperature and stirred for 1 hour. 1 N hydrochloric acid was added 
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and the reaction mixture was stirred for 1 hour. The reaction mixture was concentrated 
under reduced pressure to about half the original volume and then diluted with water and 
extracted with dichloromethane. The combined extracts were dried over sodium sulfate, 
filtered, and then concentrated under reduced pressure to provide a dark yellow oil. The 
oil was combined with acetonitrile and stirred for 20 minutes. A bright yellow solid was 
isolated by filtration to provide 4 g of 2-^thyl-4-oxo-4,5-dihydro-2//-pyra2olo[3,4- 
c]quinoline-l-carbaldehyde as a yellow powder. An additional 3 g of material was isolated 
fi:om the mother liquor. 
PartD 

2-Etfiyl-4-oxo-4,5-dihydro-2//-pyrazolo[3,4-c]qumoline-l-carbaldehyde (1.0 g, 4,1 
mmol) was combined with phosphorus oxychloride (4 mL) and heated at 90 °C for 10 
minutes. Analysis by LCMS showed the desired product with a small amount of a 
trichloro species in which chloride had replaced the 4-hydroxy group and the aldehyde to 
provide a geminal dichloride group. The reaction mixture was cooled to ambient 
temperature, poured into a mixture of ammonium hydroxide (50 mL) and ice, and then 
stirred for 20 minutes. A solid was isolated by filtration and air dried to provide a tan 
solid. 
PartE 

Sodium borohydride (3 1 0 mg) was added in portions over a period of 20 minutes 
to a suspension of material firom Part D m methanol (20 mL). The reaction was stirred for 
30 minutes; a precipitate was present. The precipitate was isolated by filtration and dried 
on the vacuum filter funnel to provide (4-chloro-2-etiiyl-2//-pyrazolo[3,4-c]quinolin-l- 
yl)methanol. 
PartF 

The material fi-om Part E was combined with ammonia (50 mL of a 7 N solution in 
methanol), and the reaction was heated in a pressure vessel for 18 hours at 150 ""C, allowed 
to cool to room temperature, and fiuther cooled to 0 °C. A precipitate was present and was 
isolated by filtration, washed with a small volume of methanol, and recrystallized fi-om a 
mixture of acetonitrile and methanol to provide 0.19 g of (4-amino-2-ethy 1-.2//- 
pyra2olo[3,4-c]qumolin-l-yl)meflianol as gold crystals, mp 255-256 °C. 
MS (APCI) m/z 243 (M + H)""; 
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Anal, calcd for Ci3H,4N40: C, 64.45; H, 5.82; N, 23.12. Found: C, 64.31; H, 5.66; N, 
23.14. 

Examples 1277-1281 

Part A 

Acetyl chloride (2 equivalents), acetic acid (methyl l//-indol-3-yl(oxo)acetate is at 
a concentration of 6 M), and the hydrazine or hydrazine salt indicated in the table below 
(1.5 equivalents) were added sequentially to a 0.2 M suspension of methyl l/f-indol-S- 
yl(oxo)acetate in ethanol. The reaction mixture was heated at reflux for 18 hours. The 
reaction mixture was cooled to ambient temperature, and further cooled to 0 °C if 
necessary to form a precipitate. For Examples 1278 and 1281, acetonitrile was added after 
most of the reaction solvent was removed under reduced pressure to cause the precipitate 
to form. The product was purified according to the method shown in the table below. 
PartB 

A 0.3 M solution of the material from Part A in phosphorus oxychloride was 
heated at 90 °C for 30 minutes. The reaction mixture was cooled to room temperature, 
poured into a mixture of ammonium hydroxide (50 mL) and ice, and then stirred for 20 
minutes to one hour. A solid was isolated by filtration and ak-dried. For Example 1278, 
the reaction was heated at reflux for three hours, and the ammonium hydroxide mixture 
was extracted with dichloromethane. The combined extracts were dried over sodium 
sulfate, filtered, concentrated under reduced pressure, purified by chromatography on a 
HORIZON HPFC system (40+M column, eluting with 0% to 30% CMA m chloroform), 
and dried under high vacuum. 
Parte 

The material fi^om Part B was combined with ammonia (7 N solution in methanol), 
and the reaction was heated in a pressure vessel for 18 to 24 hours at 150 °C and allowed 
to cool to room temperature. The table below shows the structure of the product. The 
isolation and purification of the product are given below the table. 
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Examples 1277- 1281 



NH2 


Example 


Hydrazine 


Purification Method in Part 

A 


R 


1277 


Methylhydrazine 


Trituration with acetonitrile 


-CH3 


1278 


Ethylhydrazine oxalate 


Chromatography (silica gel, 
eluting with 0% to 30% 
CMA in chloroform) 


-CH2CH3 


1279 


Propylhydrazine oxalate 


Recrystallized from 
acetonitrile 


-CH2CH2CH3 


1280 


Butylhydrazine oxalate 

1 


Recrystallized from 
acetonitrile 


.CH2CH2CH2CH3 


1281 


Methoxyethyl hydrazine 
dihydrochloride 


None 


-CH2CH2OCH3 



Example 1277: Upon cooling to room temperature, a precipitate formed. The precipitate 
was isolated by filtration and recrystallized from 9:1 acetomtrile:methanol to provide 2- 
5 methyl-2//-pyrazolo[3,4-c]quinolin-4-amine as tan crystals, mp 218-219 
MS (APCI) ?n/z 199 (M + Hf; 

Anal, calcd for C11H10N4: C, 66.65; H, 5.08; N, 28.26. Found: C, 66.70; H, 5.13; N, 
28.22. 

10 Example 1278: The solvent was removed under reduced pressure, and the residue was 
partitioned dichloromethane and water. The aqueous layer was extracted with 
dichloromethane, and the combined organic fractions were dried over sodium sulfate, 
filtered, and concentrated under reduced pressure to provide a white solid. The solid was 
purified by chromatography on a HORIZON HPFC system (40+M colimm, eluting with 
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0% to 30% CMA in chloroform) followed by recrystallization from acetonitrile to provide 
2-ethyl-2^-pyrazolo[3,4-c]quinolin-4-amine as white crystals, mp 240-241 °C. 
MS (APCI) rn/z 213 (M + H)""; 

Anal, calcd for C12H12N4: C, 67.91; H, 5.70; N, 26.40. Found: Q 67.69; H, 5.80; N, 
26.60. 

Example 1279: Crystals formed upon cooling to room temperature, and the crystals were 
dissolved in hot methanol and purified by chromatography using an INTELLIFLASH 
system (silica gel, eluting with 0% to 30% CMA in chloroform) followed by 
recrystallization from a mixture of acetonitrile and methanol to provide 2-propyl-2//- 
pyrazolo[3,4-c]quinolin-4-amine as colorless needles, mp 225-227 °C. 
MS (APCI) ni/z 227 (M + H)^; 

Anal, calcd for C13H14N4: C, 69.00; H, 6.24; N, 24.76. Found: C, 69.24; H, 6.27; N, 
25.04. 

Example 1280: Crystals formed upon cooling to room temperature, and the crystals were 
dissolved in hot methanol and purified by chromatography using an INTELLIFLASH 
system (siUca gel, eluting with 0% to 30% CMA in chloroform) followed by 
recrystallization from acetonitrile to provide 2-butyl-2/f-pyrazolo[3,4-c]quinolin-4-amine 
as pink crystals, mp 194-195 ^'C. 
MS (APCI) m/z 241 (M -f- H)"*; 

Anal, calcd for C14H16N4: C, 69.97; H, 6.71; N, 23.31. Found: C, 69.92; H, 6.74; N, 
23,49. 

Example 1281 : Upon cooling to 0 °C, a precipitate formed. A portion of the precipitate 
was recrystallized from acetonitrile to provide 2-(2-methoxyethyl>2//-pyrazolo[3,4- 
c]quinolin-4-amine as tan crystals, mp 230-231 °C. 
MS (APCI) m/z 243 (M + H)"*; 

Anal, calcd for C13H14N4O: C, 64.45; H, 5.82; N, 23.12. Found: C, 64.43; H, 5.93; N, 
23.02. 
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Example 1282 
2-(4-Araino-2/y-pyrazolo[3,4-c]quinolin-2-yl)ethanol 




2-(2-Methoxyethyl>2//-pyrazoIo[3,4-c]quinolin-4-amine was treated with boron 
tribromide to give 2-(4-amino-2//-pyrazolo[3,4-c]quinolin-2-yl)ethanol. 
Anal, calcd for C12H12N4O: C, 63.15; H, 5.30; N, 24.55. Found: C, 63.06; H, 5.27; N, 
24.69. 

Example 1283 

1 -(4-Amino-2-ethyl-2/f-pyrazolo [3 ,4-c] [ 1 ,7]naphthyridin- 1 -yl)-2-methy lpropan-2-ol 

NH. 



4-Bromo-l-ethyl-5-(2-hydroxy-2-methylpropyl)-l//-pyrazole-3-carbonitrile (Parts 
A-F of Example 62) (1.36 g, 5.00 mmol), 3-[(/eA'r-butoxycarbonyl)amino]pyridin-4- 
ylboronic acid (Example 610) (2.38 g, 10.0 mmol), potassium carbonate (1.04 g, 7.50 
mmol), DME (16 mL), water (8 mL), and dichlorobis(triphenylphosphine)palladium(II) 
(0.0175 g, 0.025 mmol) were combined in a flask, which was then evacuated three times 
and filled with nitrogen. The reaction was heated at 95 for two days. Water was added, 
and the aqueous layer was separated and extracted four times with chloroform. The 
combined organic fractions were dried over magnesium sulfate, filtered, and concentrated 
under reduced pressure. The crude product was purified by IFC (silica cartridge) to 
provide 21 1 mg of a yellow solid. The solid was heated at reflux in 1 M hydrogen chloride 
in ethanol for 1 9 hours. Aqueous sodium carbonate (35 mL of 2 M) was added, and the 
ethanol was removed under reduced pressure. The mixture was extracted four times with 
chloroform, and the combined extracts were treated as described above. The crude 
product was purified by chromatography on a HORIZON HPFC system (silica cartridge) 




-458- 



wo 2006/107753 



PCT/US2006/011953 



followed by reciystallization from acetonitrile to provide 130 mg of l-(4-amino-2-ethyl- 
2i/-pyrazolo[3,4-c][l,7]naphthyridin-l-yI>2-methylpropa^^^ as a white solid, mp 277- 
279 ^C. MS (APCI) m/z 286 (M + H)""; 

Anal. Calcd for CisHipNsO: C, 63.14; H, 6.71; N, 24.54, Found: C, 62.98; H, 7.02; N, 
24.77. 

Example 1284 

A^-[2-(4-Amino-2-propyl-2/f-pyrazolo[3^c][l,7]naphthyridin-l-yl^ 



fluorobenzamide 




F 



Part A 

A modification of the method described in Example 610 was used to couple tert- 
butyl 2-(4-amino-2-propyl-2jy-pyrazolo[3,4-c]qumolin-l-yl)ethylcarbamate (2.08 g, 5.82 
mmol) (Example 51, Parts A through G) with 3-[(/er/-butoxycarbonyi)amino]pyridin-4- 
ylboronic acid (2.77 g, 11.6 mmol). After the first purification by IFC, 0.44 g of tot-butyl 

2-(4-ainino-2-propyl-2//-pyrazolo[3,4-c][l,7]naphthyridin-l-yl)ethylcarbamate was 

obtained as a yellow solid. 

Parts 

The material from Part A was mixed with methanol (20 mL) and concentrated 
hydrochloric acid (2 mL) and heated at reflux for 30 minutes and allowed to cool to room 
temperature. Dichloromethane (25 mL), triethylamine (3 mL), and 4-fluorobenzoyl 
chloride (0.476 g, 3.0 mmol) were sequentially added. The reaction was carried out as 
described in Example 1242. Following purification by IFC, the product was purified by 
chromatography again using HORIZON HPFC system (40+M cartridge, eluting with 
methanol in chloroform) followed by recrystallization from 1:1 ethanohpropyl acetate. 



459- 



wo 2006/107753 



PCTAJS2006/011953 



The crystals were isolated by filtration, washed with ethanol:propyl acetate, and dried 
overnight on Ae vacuum filter funnel to provide 1 14 mg of iV-[2-(4-amino-2-propyl-2//- 

pyrazolo[3,4-c][l,7]naphthyridin-l-yl)ethyl]-4-fluorobenzamide as a white solid, mp 317- 
318 °C. 

MS (APCI) m/z 393 (M + H)*; 

Anal, Calcd for CziHzjFNfiO: C, 64.27; H, 5.39; N, 21.41. Found: C, 64.1 1; H, 5.45; N, 
21.67. 



Example 1285 

3-(4-Amino-2-propyl-2if-pyrazolo[3,4-c]quinolin-l-yl)-2,2-dimethylpropanenitrile 




Part A 

4,4-Dimethyl-5-nitropentan-2-one was made according to the literature procedure; 
see Kloetzel, M. C. J. Am. Chem. Soc, 69, pp. 2271-2275 (1947). Under a nitrogen 
atmosphere, a solution of nitropentanone (9.55 g, 60.0 mmol) was cooled to 0 "C. Diethyl 
azodicarboxylate (1 1 .5 g, 66 nrniol) and tributylphosphine (26.71 g, 132 mmol) were 
sequentially added. The reaction was stirred for one hour at 0 °C and then for one hour at 
room temperature. The solvent was removed under reduced pressure, and the residue was 
purified by chromatography on a HORIZON HPFC system (651 cartridge, eluting with 
dichloromethane). The resulting oil was treated with hexane; a precipitate formed and was 
removed by fittation. The filtrate was concentrated under reduced pressure, and the 
residue was purified by chromatography on a HORIZON HPFC system (651 cartridge, 
eluting with 45% to 55% ethyl acetate in hexane) to provide 5.17 g of 2,2-dimethyl-4- 
oxopentanenitrile as a pale yellow oil. 
PartB 

The methods described in Parts A through C of Example 64 were followed. In the 
final step, the product precipitated fi-om the reaction mixture and was isolated by filiation. 
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washed with water, and dried on the vacuum filter funnel to provide 3.50 g of 5-(2-cyano- 

2-methylpropyl>l-propyI-liy-pyra2ole-3-carboxamide as a white solid. 

Anal. Calcd for C,2H,8N40: C, 61.52; H, 7.74; N, 23.91. Found: C, 61.31; H, 7.54; N, 

24. 1 8. The filtrate was concentrated and treated according to the work-up and purification 

procedures described in Part C of Example 64. 

Parte 

The methods described in Parts D and E of Example 64 were used to convert 5-(2- 

cyano-2-methylpropyl>l-ethyM//-pyrazole-3-carboxamide (4.9 g, 20.9 mmol) into 5.88 g 

of4-bromo-5-(2-cyano-2-methylpropyl>l-propyl-l//-pyrazole-3-carbonitrile. Purification 
by IPC was carried out after each step. 

PartD 

A modification of the method described in Example 1283 was used to couple 4- 
brorao-5-(2-cyano-2-methylpropyl>l-propyl-liir-pyrazole-3-carbonitrile (1.48 g, 5.00 
mmol) with 2-aminophenylboronic acid hydrochloride (1.73 g, 10.0 mmol). The reaction 
was completed in one hour. TTie coupling product was purified by IPC (silica cartridge, 
eluting with 40% to 60% ethyl acetate in hexane). The reaction with hydrogen chloride 
was heated at reflux for a total of about seven hours. 3-(4-Amino-2-propyl-2i/- 

pyrazolo[3,4-c]quinolin-l-yl>2,2-dimethylpropanenitrile (840 mg) was obtained as a 
white solid, mp 248-250 °C. 

MS (APCI) m/z 308 (M + H)"^; 

Anal. Calcd forCisHziNj: C, 70.33; H, 6.89; N, 22.78. Found: C, 70.18; H, 6.88; N, 
23.02. 
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Example 1286 

3-[4-Amino-2-(2-methoxyethyl>2/f-pyrazolo[3,4-c]quin^ 1 -y l]-2,2- 

dimethylpropanenitrile 




5 PartA 

The method described in Part A of Example 64 was used to convert 2,2-dimethyl- 
4-oxopentanenitrile (8.19 g, 65,4 mmol) into 13.7 g of ethyl 5-(2-cyano-2-methylpropyl)- 
1 -(2-hydroxyethyl)- l//-pyrazole-3-carboxylate. 
Parts 

10 A solution of ethyl 5-(2-cyanO"2-methylpropyl>l-(2-hydroxyethyl>li7-pyrazole-3- 

carboxylate (6.12 g, 23.1 mmol) in THF (50 mL) was cooled to approximately 0 °C under 
nitrogen, and iodomethane (3.28 g, 23.1 mmol) was added. Sodium hydride (0.924 g of 
60% in mineral oil, 23.1 mmol) was added in one portion. The mixture was allowed to 
warm to room temperature slowly and stirred overnight. Saturated aqueous ammonium 

15 chloride was added, and the mixture was extracted three times with rer^-butyl methyl ether. 
The combined extracts were dried over magnesium sulfate, filtered, and concentrated 
under reduced pressure to provide a yellow oil. The oil was purified by chromatography 
on a HORIZON HPFC system (651 cartridge, eluting with ethyl acetate) to provide 3.68 g 
of ethyl 5-(2-cyano-2-methylpropyl>l-(2-methoxyethyl>l//-pyrazole-3 -carboxylate as a 

20 pale yellow oil. 
Parte 

The methods described in Parts B and C of Example 64 were used to treat ethyl 5- 
(2-cyano-2-methylpropyl>l-(2-methoxyethyl>li/-pyrazole-3-carboxylate (3.66 g, 13.1 
mmol). The final product was not purified by chromatography but was recrystallized firom 
25 a mixture of 50% ethyl acetate in hexane (100 mL) and ethyl acetate (35 mL). The crystals 
were washed with 50% ethyl acetate in hexane and dried on the vacuum filter funnel to 
provide 2.676 g of 5-(2-cyano-2-methylpropyl>l-(2-methoxyethyl)-li/-pyrazole-3- 

carboxamide, mp 130-131 °C. 
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Anal. Calcd for C12H18N4O2: C, 57.58; H, 7.25; N, 22.38. Found: C, 57.78; H, 6.92; N, 

22.44. 

PartD 

The methods described in Parts D and E of Example 64 were used to convert 5-(2- 
cyano-2-methy Ipropyl)- 1 -(2-methoxy ethyl)- l//-pyrazole-3-carboxamide into 4-bromo-5- 
(2-cyano-2-methylpropyl)-l-(2-methoxyethyl)-li/-pyrazole-3-carbonitrile. Purification by 
IPC was carried out after each step. 



A modification of the method described in Part B of Example 1283 was iised to 
couple 4-bromo-5-(2-cy ano-2-methy lpropyl> 1 -(2-methoxyethy I)- 1 /?-pyrazole-3 - 
carbonitrile (1.56 g, 5.00 mmol) with 2-aminophenylboronic acid hydrochloride (1.73 g, 
1 0.0 nmiol). The reaction was completed in one hour. The coupling product was pxirified 
by IFC (silica cartridge, eluting with 50% to 90% ethyl acetate in hexane). The reaction 
with hydrogen chloride was heated at reflxix for two hours and allowed to cool to room 
temperature overnight. 3-[4-Amino-2-(2-methoxyethyl>2//-pyrazolo[3,4-c]quinolin-l- 
yl]-2,2-dmiethyIpropanenitrile (676 mg) was obtained as white crystals, mp 206-208 °C. 
MS (APCI) m/z 324 (M + Hf; 

Anal. Cacld for C18H21N5O: C, 66.85; H, 6.55; N, 21.66. Found: C, 66.81; H, 6.67; N, 
21.82. 



3-(4-Amino-2-propyl-2//-pyrazoIo[3,4-c]quinolin- 1 -yl)-2,2-dimethylpropanamide 



3-(4-Amino-2-propyl-2//-pyrazolo[3,4-c]quinolin-l-yl)-2,2-dimethylpropanenitrile 
(657 mg, 2.14 mmol), ethanol (10 mL), concentrated ammonium hydroxide (2.1 mL), and 
30% w/w hydrogen peroxide (2.8 g) were combined in a sealed glass tube and heated at 70 
°C for seven hours. During this time, the reaction was periodically cooled and the pressure 
released. Additional hydrogen peroxide (1 .4 g) was added, and the reaction was heated at 



PartE 



Example 1287 




NH2 
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70 °C for five hours, with periodic cooling and venting. The reaction was cooled to 0 ""C, 
and water (25 raL) was added. A precipitate formed and was isolated by filtration, washed 
with water, purified by chromatography on a HORIZON HPFC instrument (40M 
cartridge), and reciystallized firom acetonitrile. The crystals were dried on the vacuum 
filter fijnnel for two hours to provide 485 mg of 3-(4-ammo-2-p^opyl-2/^-pyrazolo[3,4- 
c]quinolin-l-yl>2,2-d^methylp^opanamide as a white solid, mp 224-225 
MS (APCI) m/z 326 (M + H)^; 

Anal. Calcd for C18H23N5O O.25 H2O: C, 65.53; H, 7.18; N, 21.23. Found: C, 65.52; H, 
7.30; N, 21.19. 

Example 1288 

3-[4-Amino-2-(2-methoxyethyl>2/ir-pyra2olo[3,4-c]quinolin- 1 -yl]-2,2- 

dimethylpropanamide 




3-[4-Aniino-2-(2-methoxyethyl>2//-pyrazolo[3,4-c]quinolin-l-yI]-2,2- 
dimethylpropanenitrile (436 mg, 1.35 mmol), ethanol (5 mL), sodium hydroxide (0.056 
raL of 6 N), and 30% w/w hydrogen peroxide (0.54 mL, 4.7 nunol) were combined and 
heated at 50 °C for 1 8.5 hours. Water was added, and the ethanol was removed under 
reduced pressure. The mixture was extracted with chloroform, and the combined extracts 
were dried over magnesium sulfate, filtered, and concentrated under reduced pressure. 
The residue was purified by IPC (silica cartridge) and recrystallized firom 75% ethyl 
acetate in hexane. The crystals were washed with 50% ethyl acetate in hexane, dried on 
the vacuum filter fiinnel overnight, and fiirther dried under vacuum at 9 Pa and 98 °C to 
provide 3-[4-amino-2-(2-methoxyethyl>2//-pyra2olo[3,4-c]quinoIin-l-yl]-2,2- 
dimethylpropanamide as a white solid, mp 225-226 °C. 
MS (APCI) m/z 342 (M + Hf ; 
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Anal. Calcd for C18H23N5O2: C, 63.32; H, 6.79; N, 20.51. Found: C, 63.05; H, 6.86; N, 
20.55. 

Example 1289 

l-(Aminomethyl)-2-methyl-2//-pyrazolo[3,4-c]quinolin-4-amine hydrochloric 



The method of Examples 1-4 Part A was followed to treat 2-(2-oxopropyl)-lif- 
isoindole-l,3(2//)-dione (10.2 g, 50.0 mmol) with a solution of sodium rerr-butoxide (5.77 
g, 60.0 mmol) in ethanol (60 mL) and diethyl oxalate (8.77 g, 60.0 mmol). Ethyl 5-(l,3- 
dioxo-l,3-dihydro-2//-isoindol-2-yl)-2,4-dioxopentanoate sodium salt (14.00 g) was 
obtained as an orange soUd. 



The method described in Part B of Examples M was used to treat a 0 °C solution 
of the material from Part A (14.00 g, 43 mmol) in acetic acid (43 mL) with 
methylhydrazine (1 .98 g, 43 mmol). During the addition over a period of ten minutes, the 
reaction temperature was maintained below 1 5 °C. The crude product was treated with 
50% ethyl acetate in hexane to yield a powder. The solvents were removed under reduced 
pressure, and the residue was recrystallized from ethanol to provide 8.13 g of ethyl 5-[(l,3- 
dioxo- 1 ,3 -dihydro-2i/-isoindol-2-yl)methyl]-l -methyl- li/-pyrazole-3-carboxylate. 



A solution of ethyl 5-[(l,3-dioxo-l,3-dihydro-2//-isoindol-2-yl)methyl]-l-methyl- 
l/f-pyrazole-3-carboxylate (8.13 g, 25.9 mmol) in hydrochloric acid (33 mL of 1 M) and 
acetic acid (33 mL) was heated at reflux intermittently for six hours and allowed to cool to 
room temperature; a precipitate formed. Water was added, and the solid was isolated by 
filtration, washed with water, and dried on the vacuum filter funnel for two days to provide 
3.79gof 5-[(l,3-dioxo-l,3-dihydro-2//-isoindol-2-yl)methyl>l-methyl-l//-pyrazole-3- 
carboxylic acid as a brown solid. 




Part A 



PartB 



Parte 
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PartD 

A solution of 5-[(l,3-dioxo-l,3-dihydro-2//-isoindol-2-yl)methyl]-l^ 

pyrazole-3-carboxyIic acid (3.79 g, 13.3 mmol) and thionyl chloride (10 mL) in toluene 

(10 mL) was heated at 90 °C for 30 mmutes under nitrogen and allowed to cool to ambient 

temperature. A precipitate formed upon cooling, and the precipitate was isolated by 

filtration, washed with toluene, and suspended in dichloromethane (40 mL). The 

suspension was poured into concentrated anunonium hydroxide (40 mL) that was cooled 

to 0 ^'C. The reaction was stirred for ten minutes. A precipitate formed and was isolated 

by filtration, washed with water, and dried. The crude product was purified by 

chromatography on a HORIZON HPFC system (40M cartridge) to provide 1.67 g of 5- 

[(l,3-dioxo-l,3-dihydro-2//^isoindol-2-yl)methyl]-l-methyl-l/f-pyraz^ 
as an off-white solid. 

PartE 

A solution of trifluoroacetic anhydride (0.996 mL, 7,05 mmol) m dichloromethane 
(15 mL) was added slowly to a 0 °C solution of 5-[(l,3-dioxo-l,3-dihydro-2/^-isoindol-2- 
yl)methyl]-l-methyl-l/^'-pyrazole-3-carboxamide (L67 g, 5.87 mmol) and triethylamine 
(1.78 g, 17.6 mmol) in dichloromethane (15 mL). The resulting solution was stirred for 30 
minutes, and water (50 mL) was added. The work-up procedure described in Part D of 
Example 64 was followed. Hexane (100 mL) was added to the resulting off-white solid, 
which was isolated by filtration and washed with hexane. The resuhing light-brown solid 
was purified by chromatography using a HORIZON HPFC system (40M cartridge, eluting 
with 1% to 10% CMA in chloroform) to provide 1.57 g of 5-[(l,3-dioxo-l,3-dihydro-2/^- 
isoindol-2-yI)methyl]-l-methyl-l/^■pyrazole-3-ca^bonitrile as an off-white solid. 
PartF 

5- [( 1 ,3 -Dioxo- 1 ,3-dihydro-2//-isoindol-2-yl)methyl]- 1 -methyl- 1 7/-pyrazole-3- 
carbonitrile (1.57 g, 5.90 mmol) was brominated using a modified version of the method 
described in Part F of Examples 1-4. In the reaction, 1.4 equivalents of bromine were used 
instead of 1.1 equivalents. After the reaction was stirred for two days, additional 
potassium acetate (1.31 g) and bromine (0.21 1 mL) were added, and the reaction was 
stirred for five more days. After the addition of sodium hydrogensulfate, most of the 
acetic acid was removed under reduced pressure, and 2 M aqueous sodium carbonate was 
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added. A solid formed and was isolated by filtration, washed with water, and dried on the 
vacuum filter fimnel to provide 1.85 g of 4-b^omo-5-[(l,3-dioxo-l,3-dihydro-2i/-isomdol- 
2-yl)methyl]-l-methyH//-pyrazole-3-carbonit^ile as a white solid. 
PartG 

The method described in Part F of Example 23 was followed usmg 4-bromo-5- 

[(l,3-dioxo-l,3-dihydro-2if-isoindol-2-yl)methyl>l-methyl-l/^^^ 

(1.85 g, 5.36 mmol) as the starting material with the modification that dichloromethane 

(25 mL) was used as the solvent for the reaction with di-rerr-butyl dicarbonate (1.75 g, 

8.00 mmol); this reaction was stirred overnight and filtered to remove a sohd. The filtrate 

was concentrated under reduced pressure and purified by IFC to provide 1.438 g of tert- 

butyl (4-bromo-3-cyano-l-methyl-l^-pyrazol-5-yl)methylcarbamate as a white solid. 
PartH 

A modification of the method described in Example 1283 was used to couple tert- 
butyl (4-bromo-3-cyano-l-methyH//-pyrazol-5-yl)methylcarbamate (1.43 g, 4,53 mmol) 
with 2-aminophenylboronic acid hydrochloride (1.57 g,.9.06 mmol). The reaction was 
completed in 70 minutes. tert-Butyl methyl ether was used instead of chloroform in the 
work-up procedure. The coupling product was purified by IFC (silica cartridge, eluting 
with 40% to 60% ethyl acetate in hexane). The reaction with hydrogen chloride was 
heated at reflux for 24 hours. Diethyl ether (50 mL) was added afl:er the reaction cooled to 
room temperature. A precipitate was present and was isolated by filtration and dried on 
the vacuum filter fimnel for three hours to provide 1.13 g of l-(aminomethyl>2-methyl- 
2//-pyra2olo[3,4-c]quinolin-4-amine hydrochloride as a white solid, mp >250 °C. 
MS (APCI) m/z 228 (M + H)""; 

Anal. Calcd for Ci2Hi3N5-2HC10.20H2O: C, 47.44; H, 5.1 1; N, 23.06. Found: C, 47.80; 
H, 4.90; N, 22.68. 
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Example 1290 

l-(4-Ainino-2-propyl-2//-pyra2olo[3,4-c]quinolm-l-yI)-2-methyl^^^ 

NH. 




PartA 

5 The method described in Part A of Example 1 258 was followed on a 0.2 1 5 mmol 

scale using propylhydrazine (35.3 g, 0.215 mmol) instead of butylhydrazine oxalate. After 
propylhydrazine was added, the reaction was stirred for one hour. The chromatographic 
purification was carried out on silica gel (eluting with 40% to 50% ethyl acetate m hexane) 
to provide 15 g of ethyl 5-(2-hydroxy-2-methylpropyl>-l -propyl-! /^pyra2ole-3- 
10 carboxylate as a brown oil. 
PartB 

The methods described in Parts D and E of Example 60 were used to convert ethyl 
5-(2-hydroxy-2-methylpropyl>l-propyHif-pyrazole-3-carboxylate (14.4 g, 56.6 mmol) to 
10 g of 5-(2-hydroxy-2-methylpropyl>l-propyl-l//-pyrazole-3-carboxamide as an ofif- 
1 5 white powder. After the saponification in Part D, the product was obtained as an oil after 
extraction of the acidified solution with dichloromethane. 
PartC 

A modification of the method described in Part C of Example 1253 was used to 
treat 5-(2-hydroxy-2-methylpropyl>l -propyl- l//-pyrazole-3-carboxamide (9.5 g, 42.2 
20 mmol) with trifluoroacetic anhydride (10.6 g, 50.6 mmol) in the presence of triethylamine 
(12.8 g, 127 mmol). After the reaction was stirred for one hour, additional trifluoroacetic 
anhydride (3 mL) was added to drive the reaction to completion. The resulting product 
was brominated according to the method described in Part F of Examples 1-4 to provide 2- 

(4-bromo-l-butyl-3-cyano-l/f-pyrazol-5-yl)-l,l-dimethylethyl trifluoroacetate as a brown 
25 oil. 

PartD 

A modification of the method described in Part C of Example 1258 was used to 
treat the trifluoroacetate fi-om Part C with potassium carbonate. Chloroform was used in 
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the work-up procedure, and the final product was purified by column chromatography on 
silica gel (eluting with 30% ethyl acetate in hexane) to provide 5.5 g of 4-bromo-5-(2- 

hydroxy-2-methylpropyl>-l.propyl-l//-pyrazole-3-carbonitrile. 
PartE 

The methods described in Parts H and I of Example 60 were followed using 5-(2- 
hydroxy-2-methylpropyl)-l-propyl-l/f.pyrazole.3-carbonitrile (2.75 g, 9.61 mmol) as the 
starting material with the following modifications. Chloroform was used instead of 
dichloromethane in the extraction at the end of Part I. Following purification by column 
chromatography, the product was recrystallized fi-om ethyl acetate. The crystals were 
isolated by filtration, washed with ethyl acetate, and dried under vacuum at 65 °C for four 
hours to yield 1.2 g of l-(4-aniino-2-propyl-2/f-pyrazolo[3,4-c]quinolin-l-yl>2- 
methylpropan-2-ol as off-white crystals, mp 188-190 °C. 
MS (APCI) m/z 299 (M + Hf; 

Anal. Calcd for C,7H22N40: C, 68.43; H, 7.43: N, 18.78. Found: C, 68.16; H, 7.34; N, 
18.67. 

Example 1291 

1 -(4-Amino-2-propyl-6,7,8,9-tetrahydro-2if-pyrazolo[3,4-c]quinolin- 1 -yl>2- 

methylpropan-2-ol 




OH 



A modification of the method described in Example 61 was followed using l-(4- 
amino-2-propyl-2/r-pyrazolo[3,4-c]quinolin-l-yl>2-methylpropan-2-ol (0.65 g, 2.18 
mmol) as the starting material. The hydrogenation was repeated after the product obtained 
after chromatographic purification of the first reaction mixture (silica gel, eluting with 5% 
methanol in dichloromethane) yielded mostly starting material. The product obtained after 
the second hydrogenation (0.27 g) was recrystallized fi-om ethyl acetate (5 mL) to provide 

1- (4-amino-2-propyl-6,7,8,9-tetrahydro-2//-pyrazolo[3,4-c]quinolin-l-yl>2-methylpropan- 

2- ol as white crystals, mp 143-145 °C. 
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MS (ESI) m/z 303 (M + H)""; 

Anal. Cacld for C17H26N4O: C, 67.52; H, 8.67: N, 18.53. Found: C, 67.21; H, 8.85; N, 
18.58. 

5 Example 1292 

l-{2-Methyl-2-[2-(methylsulfonyl)ethoxy]propyl}-2-propyl-^^ 



amine 




Part A 

10 A solution of 4-bromo-5-(2-hydroxy-2-methylpropyl>l -propyl- lH-pyrazole-3- 

carbonitrile (2.7 g, 9.43 mmol) in THF (38 mL) was purged \vith nitrogen, and sodium 
hydride (37 mg of a 60% dispersion in mineral oil) was added. The reaction was stirred 
for five minutes, and methyl vinyl sulfone (2.0 g, 19 mmol) was added. The reaction was 
stirred at room temperature for 18 hours, and additional sodium hydride (0.1 1 g) was 

15 added. The reaction was stirred for one hour, and additional sodium hydride (0.07 g) was 
added. The reaction was stirred for one hour, and a few drops of water were added. The 
mixture was concentrated imder reduced pressure, and the residue was purified by column 
chromatography on silica gel (eluting with 50% to 60% ethyl acetate in hexane) to provide 
2 g of mixture of 4-bromo-5-{2-methyl-2-[2-(methylsulfonyl)ethoxy]propyl}-l-propyl-li/- 

20 pyrazole-3-carbonitrile and methyl vinyl sulfone. 
Parts 

The methods described in Parts H and I of Example 60 were followed using the 
material fi-om Part A as the starting material with the following modifications. 
Chloroform was used instead of dichloromethane in the extraction at the end of Part 1. 
25 Following purification by column chromatography, the product was recrystallized fi-om 
acetonitrile. The crystals were isolated by filtration, washed with acetonitrile, and dried 
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under vacuum at 65 °C for four hours to yield 0.6 g of l-{2-methy^2-[2- 
(methylsulfonyl)ethoxy]propyl}-2-p^opy^2//-pyrazolo[3,^ as a white 
powder, mp 197-200 ^'C. 
MS (APCI) m/z 405 (M + H)"^; 

Anal. Cacld for C20H28N4O3S: C, 59.38; H, 6.98: N, 13.85. Found: C, 59.07; H, 6.68; N, 
13.78. 

Example 1293 

2-Ethyl-l.(2-methyl-2-{[2-(methylsulfonyl)ethyl]amino}propyl>2//-pyr^^^ 



c]quinolin-4-aniine 




Part A 

Hydrogen chloride (21 mL of a 3.6 M solution in ethanol) was added to a solution 
ofrer^-butyl 2-(4-bromo-3-cyano-l-ethyl-l//-pyrazol-5-yl>l J-dimethylethylcarbamat 
(5.6 g, 15 mmol), prepared in Example 1244, in ethanol (75 mL), and the reaction was 
stirred at room temperature for two days and concentrated under reduced pressure. The 
residue was suspended in water (50 mL), and aqueous sodium hydroxide (50% w/w) was 
added to adjust the mixture to pH 12. The basic mixture was extracted with 
dichloromethane (2 x 50 mL), and the combined extracts were dried over sodium sulfate, 
filtered, and concentrated under reduced pressure to provide 4.1 g of 5-(2-amino-2- 

methylpropyl>4-bromo-l-ethyl-l^f-pyrazole-3-carbonitrile as a colorless oil. 
PartB 

A solution of 5-(2-amino-2-methylpropyl>4-bromo-l-ethyHi/-pyra2»le-3- 
carbonitrile (4.1 g, 15.1 mmol) and methyl vinyl sulfone (3.2 g, 30.2 mmol) in toluene (30 
mL) was heated at reflux for 1 5 hours, allowed to cool to room temperature, and 
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concentrated under reduced pressure. The crude product was purified twice by column 
chromatography on silica gel (eluting first with 5% methanol in dichloromethane and 
secondly with ethyl acetate) to provide 2.75 g of 4•b^omo•l-ethyl-5-(2-methyl-2-{[2- 
(methylsulfonyl)ethyl]amino}propyl>l//-py^azole-3-carbonitrile as a colorless oil. 
Parte 

The methods described in Parts F and G of Example 1255 were followed using 4- 
bromo-l-ethyl-5-(2-methyl-2-{[2-(methylsulfonyl)ethyl]amino}propyl>177^^ 
carbonitrile (2.75 g, 7.29 mmol) as the startmg material with the following modifications. 
The reaction with hydrogen chloride was stirred overnight at room temperature and then 
heated at reflux for eight hours. Following the work-up procedure, a brown oil was 
isolated and was purified by column chromatography on silica gel (eluting with 5% 
methanol m dichloromethane) followed by recrystallization fi-om butyl acetate (10 mL). 
The crystals were isolated by filtration, washed with butyl acetate, and dried under vacuum 
at 65 °C for 14 hours to yield 0.8 g of 2-.ethyH-(2-methyl-2-{[2- 
(methylsulfonyl)ethyl]amino}propyl>2i/-pyrazolo[3,4-c]quinolm-4-am^^^ as a white 
powder, mp 155-157 °C. 

MS (APCI) m/z 405 (M + H)^; 

Anal Cacld for C,9H27N502S: C, 58.59; H, 6.99: N, 17.98. Found: C, 58.41; H, 7.00; N, 
18.13. 

Example 1294 

l-[2-Methyl-2-(methylsulfonyI)propyl>2-propyl-2i/-pyra2X)lo[3,4-c]qum^ 

NH, 



The method described in Part B of Example 60 was followed using 4-methyI-4- 
(methylthio)pentan-2-one (10.0 g, 68.4 mmol) instead of 4-(propy lthio)butan-2-one and 
propylhydrazine (1 1.2 g, 68.4 nrniol) instead of butylhydrazine with the modification that 




o=s=o 



Part A 
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the reaction with sodium ^erf-butoxide (6.6 g, 68 mmol) was stirred for one hour. 
Propylhydrazine was added at room temperature. Following chromatographic purification, 

10.6 g of ethyl 5-[2-methyl-2-(methylthio)propyl]-l-propyHi/-pyrazole-3-carboxylate 
were obtamed and was treated with mCPBA (15 g of 60% pure material) according to the 
method of Part C of Example 60 to provide 9.4 g of ethyl 5-[2-methyl-2- 
(methylsulfonyl)propyl]- 1 -propyl- l//-pyrazole-3-carboxylate. 

PartB 

A pressure vessel containing ethyl 5-[2-methyl-2-(methylsulfonyl)propyl]-l- 
propy 1-1 //-pyrazole-3-carboxy late (9.4 g, 29.7 mmol) and ammonia (50 mL of a 7 N 
solution in methanol), and the vessel was sealed and heated at 150 °C for 41 hours and 
allowed to cool to room temperature. The volatiles were removed under reduced pressure 
to provide 8.5 g of 5- [2-methyl-2-(methylsulfonyl)propyl]-l -propyl- IJ^-pyrazole-S- 
carboxamide as a brown oil. 
Parte 

A modification of the method described in Part C of Example 1253 was used to 
treat 5-[2-methyl-2-(methylsulfonyl)propyll-l-propyH-ff-pyrazole-3-carboxamide(8.5 g, 

29.7 mmol) with trifluoroacetic anhydride (7.5 g, 35.6 nmiol) in the presence of 
triethylamine (9 g, 90 mmol). After the reaction was stirred for one hour, additional 
trifluoroacetic anhydride (2.5 mL) was added to drive the reaction to completion. The 
resulting product was brominated according to the method described in Part F of Examples 
1-4 to provide 4-bromo-5-[2-methyl-2-(methylsulfonyl)propyl]-l-propyl-l//-pyrazole-3- 
carbonitrile as a colorless oil. 

PartD 

The methods described in Parts F and G of Example 1255 were followed using 4- 
bromo-5 - [2-methy I-2-(methy Isulfony l)propy 1]- 1 -propyl- 1 i/-py razole-3 -carbonitrile (5 . 8 g, 
17 mmol) as the starting material with the following modifications. Following the work- 
up procedure, an oil was isolated and was purified by column chromatography on silica gel 
(eluting with 5% methanol in dichloromethane) followed by recrystallization fi-om ethanol 
(32 mL). The crystals were isolated by filtration, washed with ethanol, and dried under 
vacuum at 65 °C for 17 hours to yield 1.1 g of l-[2-methy^2-(methylsulfonyl)propyll•2- 
propyl-2//-pyrazolo[3,4-c]quinolin-4-amine as a white powder, mp 202-204 °C. 
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MS (APCI) m/z 361 (M + Hf; 

Anal. Cacld for C,8H24N402S: C, 59.97; H, 6.71: N, 15.54. Found: C, 60.07; H, 6.38; N, 
15.52. 



Example 1295 

l-[2-Me%l-2-(methylsulfonyl)propyi>2-propyl-6,7,8,9-tetrahydro-2/f-pyra^ 

c]quinolin-4-amine 
NH, 



N 



N 




A modification of the method described in Example 61 was followed using l-[2- 

methyl-2-(methylsulfonyl)propyl]-2-propyl-2/f-pyrazolo[3,4-c]quinolin-4-amine(0.45g, 
1 .25 mmol) as the starting material. The crude product (0.4 g) was purified by column 
chromatography on silica gel (eluting with 5% methanol in dichloromethane) followed by 
recrystallization firom ethanol (6 mL). The crystals were isolated by filtration, washed with 
ethanol, and dried under vacuum at 65 °C for four hours to yield 0. 1 g of l-[2-methyl-2- 

(methylsulfonyl)propyl]-2-propyl-6,7,8,9-tetrahydro-27/-pyrazolo[3,4-c]quinolin-4-amine 
as white crystals, mp 209-2 1 1 "C. 

Anal. Cacld for C,8H28N402S: C, 59.31; H, 7.74: N, 15.37. Found: C, 59.17; H, 7.51; N, 
15.65. 

Examples 1296-1297 
A mixture of 2-/er/-butoxycarbonylamino-3-pyridylboronic acid (prepared as 
described in Parts A and B of Example 15, 2.0 equivalents) in 1-propanol (20 mL) and 1 
M aqueous HCl (15 mL) was heated at 80 °C for 90 minutes. The reaction was allowed to 
cool to room temperature and solid sodium carbonate (1.5 equivalents) was added with 
stirring. A 4-bromo-l,5-disubstitued-li/-pyrazole-3-carbonitrile (3.3 - 3.5 g, 14 mmol, 1 
equivalent) shown in the table below, bis(2-diphenylphosphinophenyl)ether (0.05 
equivalent), and palladium (H) acetate (0.05 equivalent) were added. The reaction and 
work-up procedures were carried out as described in Examples 52 through 55. The crude 



-474- 



wo 2006/107753 



PCTAJS2006/011953 



product was purified by chromatography on a HORIZON HPFC system (silica gel, 

gradient elution using 0-40% CMA in chloroform) followed by recrystallization from the 

solvent shown in the table below. Crystals were isolated, washed with cold solvent, and 

dried overnight at 60 °C in a vacuxim oven to provide the product 

Example 1296: l-(4-Amino-2-ethyl-2/f-pyrazolo[3,4-c][l,8]naphthyridin-l-yl>2- 

methylpropan-2-ol was isolated as white needles, mp 283-286 °C. 

Anal, calcd for C|5Hi9N50- 0.4 H2O: C, 61.60; H, 6.82; N, 23.94. Found: C, 61.77; H, 

6.75; N, 23.96. 

Example 1297: 1 -(4- Amino-2-propy l-2//-pyrazolo [3 ,4-c] [ 1 ,8]naphthy ridin- 1 -y l)-2- 

methylpropan-2-ol was isolated as white needles, mp 252-255 °C. 

Anal, calcd for C16H21N5O: C, 64.19; H, 7.07; N, 23.39. Found: C, 63.88; H, 7.23; N, 

23.25. 



Examples 1296-1297 



u 




Example 


Starting Material 


Recrystallization 
solvent 


R2 


1296 


4-Bromo- 1 -ethyl-5-(2-hydroxy-2- 
methy Ipropy 1)- 1 //-pyrazole-3 -carbonitrile 
(Example 62 Parts A-F) 


acetonitrile 


-CH2CH3 


1297 


4-Bromo-5-ethyl- 1 -propyl- 1 //-pyrazole-3- 
carbonitrile (Example 1290 Parts A-D) 


2-propanol 


-CH2CH2CH3 



Examples 1298-1300 
A mixture of 2-rer/-butoxycarbonylamino-3-pyridylboronic acid (prepared as 
described in Parts A and B of Example 15, 2.0 equivalents) and 1 M aqueous was heated at 
80 °C for 45 minutes. The reaction was allowed to cool to room temperature and solid 
sodium carbonate (3.3equivalents) was added with stirring. A 4-bromo-l,5-disubstitued- 
177-pyrazole-3 -carbonitrile (1 equivalent) shown in the table below, DME, and 
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dichlorobis(triphenyIphosphine)palIadium(II) (0.05 equivalent)were added. The reaction 
and work-up procedures were carried out as described in Examples 52 through 55. The 
crude product was purified by chromatography on a HORIZON HPFC system (silica gel, 
gradient elution using CMA in chloroform) followed by recrystallization from the solvent 
indicated below. Crystals were isolated, washed with cold solvent, and dried overnight at 
60 °C in a vacuum oven to provide the product. 

Example 1298: Recrystallization was carried out with acetonitrile to provide l-(4-amino- 

2-butyl-2//^pyrazolo[3,4-c][l,8]naphthyridin-l-yl>2-methylpropan-2-ol as white needles, 
mp 232-235 °C. 

Anal, calcd for C17H23N5O: C, 65.15; H, 7.40; N, 22.35. Found: C, 64.97; H, 7.59; N, 
22.63. 

Example 1299: Recrystallization was carried out with propyl acetate to provide 3-(4- 

amino-2-propyl.2i/-pyrazolo[3,4-c][l,8]naphthyridin-l-yl)-2,2^^^ 
white needles, mp 249-252 °C. 

Anal, calcd for C17H20N6: C, 66.21; H, 6.54; N, 27.25. Found: C, 66.15; H, 6.43; N, 
27.41. 

Example 1300: Recrystallization was carried out with acetonitrile to provide l-[4-amino- 

2-(2-methoxyethyl>2i^pyrazolo[3,4.c][l,8]naphthyridin-l.yl]-2-methylprop 
light yellow needles, mp 233-236 "^^C. 

Anal, calcd for CfiHziNsOz: C, 60.94; H, 6.71; N, 22.21. Found: C. 60.64; H, 6.72; N, 
22.20. 

Examples 1298-1300 













jT I N- 

o \ 






Example 


Starting Material 


Ri 


R2 


1298 


4-Bromo- 1 -butyl-5-(2-hydroxy-2- 
methylpropyl> 1 i^-pyrazole-S-carbonitrile 
(Example 1258 Parts A-D) 


-CH2C(CH3)20H 


-CH2CH2CH2CH3 


1299 


4-Bromo-5-(2-cyano-2-methylpropyl> 1 - 


-CH2C(CH3)2CN 


-CH2CH2CH3 
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propyl-l/f-pyrazole-S-carbonitrile 
(Example 1285 Parts A-C) 


* 




1300 


4-Bromo-5-(2-hydroxy-2-methylpropyl> 

1 -(2-methoxyethyl>l//-pyrazole-3- 
carbonitrile (Example 1260 Parts A-D) 


-CH2C(CH3)20H 


-CH2CH2OCH3 



Example 1301 

3-(4-Amino-2-propyl-2iy-pyrazolo[3,4-c][l,8]naphthyridin-l-^^^ 

dimethylpropanamide 




Hydrogen peroxide (0.8 mL of 30%) was added to a suspension of 3-(4-amino-2- 
propyl-2//-pyrazolo[3,4-c][l,8]naphthyridin-l-yI>2,2-dimethylpropane^^ (0.54 g, 1.75 
mmol) in 6 N aqueous sodium hydroxide. The reaction and work-up procedures described 
in Example 1288 were followed with the modification that the reaction was heated for 5.5 
hours. Following chromatographic purification (eluting with 0% to 55% CMA in 
chloroform) and drying under high vacuum, 0.16 g of 3-(4-amino-2-propyl-2i/- 

pyrazolo[3,4-c][l,8]naphthyridin-l-yl>2,2-dimethylpropanamide was obtained as a white 
solid, mp 254-257 °C. 

Anal, calcd for C17H22N6O • 0.1 H2O: C, 62.21; H, 6,82; N, 25.61. Found: C, 62.01; H, 
7.09; N, 25.54. 
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]&cample 1302 

3-[4-Amino-2-(2-methoxyethyl>2i?-pyrazolo[3.4-c]-l,8-naphthyridin-l-yl]-2,2- 

dimethylpropanamide 




The method of Examples 1298-1300 and the method of Example 1301 were used 
to convert 4-bromo-5-(2-cyano-2-methylpropyl>l -(2-methoxyethyl>l/f-pyrazole-3- 

carbonitrileto3-[4-amino-2-(2-methoxyethyl>2//-pyrazolo[3,4-c]-l,8-naphthyridin-l-yl]- 
2,2-dimethylpropanamide. Following chromatographic purification the product was 
recrystallized from acetonitrile to provide 3-[4-amino-2-(2-methoxyethyl>2//^ 
pyrazolo[3,4-c]-l,8-naphthyridin-l-yl]-2,2-dimethylpropanamide as a white solid, mp 254- 
257 °C. 'H NMR (500 MHz, dfi-DMSO) 5 8.50 (dd, 7= 7.9, 1 .9, IH), 8.46 (dd, J = 4.4, 
1.6, IH), 7.14 (dd, y= 7.9, 4.4. IH), 7.15-7.00 (m, 4H), 4.56 (t, J = 4.4, 2H), 3.77 (t, J= 
5.10, 2H). 3.50 (s, 2H), 3.18 (s, 3H), 1.12 (s, 6H); NMR (125 MHz. dg-DMSO) 5 
178.3, 154.9. 153.0. 147.1, 136.9, 135.5. 130.5, 117.7, 116.5, 114.3,71.0,58.3,50.0,43.9, 
33.6, 24.8; HRMS (El) calcd for Ci7H22N602 343.1882, found 343.1886. 



Example 1303 

4-(4-Amino-2-propyl-2/f-pyrazolo[3,4-c]quinolin-l-yl)-jV.iV-dimethylbutane-l- 



sulfonamide 

NH, 




Part A 

Potassium thioacetate (595 mg, 5.20 mmol) was added to a solution of l-(4- 
chlorobutyl>2-propyl-2H-pyrazolo[3,4-c]quinolin-4-amine (prepared as described in 
Example 46) (1 .50 g, 4.73 mmol) in DMF (24 mL) at ambient temperature. The reaction 
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mixture was stirred for 24 hours and became a light yellow and cloudy mixture. The 
reaction mixture was concentrated under reduced pressure, diluted with methylene chloride 
(200 mL), and washed with water (75 mL), and the resulting layers were separated. The 
aqueous layer was extracted with methylene chloride (50 mL). The combined organic 
5 layers were dried over magnesium sulfate and concentrated under reduced pressure to yield 
1 .92 g of a tan material. 
Parts 

The material from part A (1 .92 g) was dissolved in methanol (47 mL) and degassed 
with nitrogen for several minutes at ambient temperature. Sodium methoxide in methanol 

1 0 solution (1 .20 mL, 25 wt% in MeOH) was added to the reaction mixture, followed by 
degassmg with nitrogen. After 1 hour, 7M HCl (0.9 mL) was added to the reaction 
mixture and stirred for a few minutes. The reaction mixture was concentrated under 
reduced pressure, diluted with methylene chloride (80 mL), washed with water (75 mL), 
and the resulting layers were separated. The aqueous layer was extracted with methylene 

15 chloride (50 mL), The combined organic layers were dried over magnesium sulfate and 
concentrated under reduced pressure to yield L37 g of 4-(4-ammo-2-propyl-2H- 
pyrazolo[3,4-c]quinolin-l-yl)butane-l-thiol as a light yellow solid. 
PartC 

Water (0.2 mL) was added to a suspension of 4-(4-amino-2-propyl-2H- 
20 pyrazolo[3,4-c]quinolin-l -yl)butane-l -thiol (L3 7 g, 4.36 mmol) in dichloromethane (22 
mL) maintained at 0 X. In a separate container, trichloroisocyanuric acid (1.11 g, 4.80 
mmol) and benzyltrimethylammonium chloride (2.75 g, 14.8 mmol) were added at 
ambient temperature to dichloromethane (22 mL), stirred for 45 minutes, and the resultmg 
solution was added dropwise to the reaction mixture containing 4-(4-amino-2-propyl-2H- 
25 pyrazolo[3,4-c]quinolin- 1 -yl)butane- 1 -thiol over 2 minutes. After 25 minutes, 

dimethylamine hydrochloride (1.55 g, 13.1 mmol) was added to the reaction mixture. 
Potassium carbonate (6M, 44 mL) was added to the reaction mixture with vigorous stirring 
over 2 minutes at ambient temperature. The reaction mixture was stirred for 2 hours and 
potassium carbonate (6M, 0.5 mL) was added and the mixture was maintained for an 
30 additional hour. The reaction mixture was diluted with methylene chloride (250 mL), 

washed with water (200 mL, pH 10), and the resulting layers were separated. The organic 
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layer was dried over magnesium sulfate and concentrated under reduced pressure to 
provide 1 . 1 3 g of a tan foam. The resulting material was purified by column 
chromatography on a HORIZON HPFC system (eluting with methanol and ethyl acetate) 
to provide 460 mg of a white foam. The material was dissolved and triturated from 
acetonitrile, and dried under reduced pressure to yield 146 mg of 4-(4-amino-2-propyl-2//- 
pyrazolo[3,4-c]quinolin-l-yl)-//^-dimethylbutane-l-sulfonamide as a white solid, mp 

144-146 °C. 

MS (EI) m/z 390 (M+H)^; 

Anal, calcd for C19H27N5O2S: C, 58.59; H, 6.99; N, 17.98. Found: C, 58.53; H, 7.13; N, 
18.04. 

Example 1304 

4-(4-Amino-2-propy l-2//-pyrazolo [3 ,4-c]quinolin- 1 -yl)-iV-methy Ibutane- 1 -sulfonamide 

NH, 



Water (0.10 mL) was added to a suspension of 4-(4-amino-2-propyl-2H- 
pyrazolo[3,4-c]quinolin-l-yl)butane-l-thiol (1.37 g, 4.36 mmol) (prepared as described in 
Part B of Example 1 303) in dichloromethane (24 mL) maintained at 0 °C. In a separate 
container, trichloroisocyanuric acid (600 mg, 2.58 mmol) and benzytrimethylammonium 
chloride (1.48 g, 8.0 mmol) were added at ambient temperature to dichloromethane (12 
mL), stirred for 45 minutes, and the resulting solution was added dropwise to the reaction 
mixture containing 4-(4-amino-2-propyl-2H-pyrazolo[3 ,4-c]quinolin- 1 -yl)butane- 1 -thiol 
over 2 minutes. After 30 minutes, methylamine hydrochloride (475 mg, 7.0 mmol) was 
added to the reaction mixture. Potassium carbonate (6M, 1 .6 mL) was added to the 
reaction mixture with vigorous stirring over 2.5 hours at ambient temperature. The 
reaction mixture was diluted with methylene chloride (300 mL), washed with water (300 
mL), and the resulting layers were separated. The aqueous layer was extracted with 
dichloromethane (2 x 300 mL) and the combined organic layers were dried over 
magnesium sulfate and concentrated under reduced pressure to provide 0.65 g of foam. 




N— 
H 
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The resulting material was purified by column chromatography on a HORIZON HPFC 
system (eluting with CMA:chloroform ranging in ratios from 0: 1 00 to 20:80) to provide 
190 mg of material. The material was recrystallized from isopropanol, dried in a vacuum 
oven, recrystallized from acetonitrile and dried in a vacuum oven to yield 88 mg of 4-(4- 

amino-2-propyl-2H-pyrazolo[3,4-c]quinolin-l-yl>N-methylbutane-l-^^^ as a 

light yellow solid, mp 166-169 °C. MS (EI) m/z 376 (M+H)"^; 

Anal, calcd for Ci8H25N5O2S*0.02 CH3CN: C, 57.58; H, 6.71; N, 18.68. Found: C, 57.49; 
H, 6.85; N, 19.01. 

Example 1305 

4-(4-Amino-2-propyl-2//-pyrazolo[3,4-c]quinolin-l-yl)butane-l-su^ 



A suspension of 4-(4-amino-2-propyl-2H-pyrazolo[3,4-c]quinolin-l-yl)butane-l- 
thiol (1.37 g, 4.36 mmol) (prepared as described in Part B of Example 1303) in 
dichloromethane (24 mL) was maintained at 0 °C. In a separate container, 
trichloroisocyanuric acid (632g, 2.72 mol) and benzytrimethylammonium chloride (1.56 g, 
8.4 nunol) were added at ambient temperature to dichloromethane (12 mL), stirred for 45 
minutes, and the resulting solution was added dropwise to the reaction mixture containing 
4-(4.amino-2-propyl-2H-pyrazolo[3,4-c]quinolin-l-yl)butane-l-thiol over 2 minutes. 
Water (0.09 mL) was then added to the red solution. After about 1 hour, 4- 
methoxybenzylamine (2.10 mL, 16.0 mmol) was added to the reaction mixture, which was 
maintained for 1 5 hours at ambient temperature. The reaction mixture was diluted with 
methylene chloride (225 mL) and water (300 mL), and the resulting layers were separated. 
The aqueous layer was extracted v^th dichloromethane (3 x 100 mL) and the combmed 
organic layers were washed with water (100 mL), dried over magnesium sulfate, and 
concentrated under reduced pressure to provide 1.8 g of material. The resulting material 
was suspended in chloroform (20 mL) and filtered. The filtrate was purified by column 




NH, 



Part A 
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chromatography on a HORIZON HPFC system (eluting with CMA: chloroform ranging in 
ratios from 0:100 to 15:85) to provide 420 mg of 4-(4-amino-2-propyl-2iy-pyrazolo[3,4- 
c]quinolin- 1 -yl>7/-(4-methoxybenzy l>butane- 1 -sxilfonamide. 
PartB 

Anisole (108 |jL, 1.0 mmol) was added to a solution of 4-(4-amino-2-propyl-2i/- 
pyrazolo[3,4-c]quinolin-l-yl)-iV-(4-methoxybenzyi>butane-l-sulfonamide (400 mg, 0.83 
mmol) in trifluoroacetic acid (8 mL) at ambient temperature and stirred for 3.5 hours. The 
reaction mixture was concentrated under reduced pressure, dissolved in dichloromethane, 
washed with saturated aqueous sodium bicarbonate, and the layers were separated. The 
organic layer was diluted with methanol (5-7 mL), dried over magnesium sulfate, and 
concentrated under reduced pressure to afford 420 mg of material. The material was 
triturated with ethyl acetate (12 mL) to afford 234 mg of material. The material was then 
triturated with hot ethyl acetate, recrystallized from methanol (10 mL) and dried in a 
vacuum oven to provide 155 mg of coloriess crystals. The material was adsorbed onto 
silica gel and purified by column chromatography on a HORIZON HPFC system (eluting 
with CMA:chloroform ranging in ratios from 0: 100 to 30:70) and dried in a vacuum oven 
to yield 128 mg of 4-(4-amino-2-propyl-2/f-pyrazolo[3,4-c]quinolin-l-yl)butane-l- 
sulfonamide as a white solid, mp 21 1-213 °C. 
MS (EI) m/z 362 (M+H)*; 

Anal, calcd for CivHaaNjOaS: C, 56.49; H, 6.41; N, 19.37. Found: C, 56.48; H, 6.56; N, 
19.40. 

Example 1306 

(1 E,Z)-4-(4-Amino-2-propyl-2//'-pyrazolo[3,4-c]quinolin- 1 -yl)butanal oxime 

NH, 




N-vQH 



Part A 
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Hydroxylamine hydrochloride (1.9 g, 27.4 mmol) was added to a solution of 
di(/er/-butyl) l-(4-oxobutyl)-2-propyl-2/y-pyrazolo[3,4-c]quinolin-4-ylimidodicarbonate 
(12.39 g, 24,95 mmol) (prepared as described in Parts A through D of Example 57) in 
ethanol (300 mL) and water (200 mL). A 50% w/w solution of aqueous sodium hydroxide 

5 (3 mL) was added to the reaction mixture and stirred for 30 minutes. The reaction mixture 
was partitioned between water and dichloromethane and the phases were separated. The 
aqueous phase was extracted with dichloromethane and the combined organic phases were 
washed with water, washed with brine, dried over sodium sulfate, filtered, and 
concentrated under reduced pressure to afford 11 .2 g of a dark yellow solid. The material 

10 was purified via colxmm chromatography over silica gel eluting with hexane and ethyl 

acetate. The material was then triturated with ether to obtain 5.9 g of a white powder and 

used as is for subsequent reactions. 

PartB 

6 N Hydrochloric acid solution (4 mL) was added to the material obtained firom 
15 Part A (0.75 g, 1 .466 mmol) and stirred at ambient temperature for 3.5 hours. The reaction 
mixture was concentrated under reduced pressure and partitioned between 1 N potassiiun 
hydroxide solution and dichloromethane. The organic layer was washed with water, 
washed with brine, dried over potassium carbonate, filtered, and concentrated to afford 
0.4458 g of amber oil. The material was purified via column chromatography over siUca 
20 gel (60 g) eluting with CMAxhloroform in a 10:90 ratio to provide 0.1405 g of material. 
The material was triturated with ether, filtered, and dried at 70 °C for 18 hours to yield 
0,0771 g of (lE,Z)-4-(4-amino-2-propyl-2H-pyrazolo[3,4-c]quinolin-l-yl)butanal oxune as 

a white powder, mp 21 1-213 °C. 
MS (APCI) m/z 3 12 (M + H)""; 
25 Anal, calcd for C17H21N5O: C, 65.57; H, 6.80; N, 22.49. Found: C, 65.12; H, 7.08; N, 
22.36. 

Example 1307 

l-[3-(5-Phenylisoxazol-3-yl)propyl]-2-propyl-2H-pyrazolo[3,4-c]quinolin-4-amine 
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Part A 

N-Chlorosuccinimide (0.33 g, 2.47 mmol) was added to a solution of the material 
from Part A of Example 1306 (1.15 g, 2.25 mmol) in DMF and heated to 50 '^C for 2.5 
5 hours. Phenylacetylene (0,5 mL, 4.50 mmol) and anhydrous triethylamine (0.8 mL, 5,62 
mmol) were then added to the reaction mixture and heated for an additional hour. The 
reaction mixture was concentrated under reduced pressure, dissolved in ethyl acetate, 
washed with water, washed with brine, dried over magnesium sulfate, filtered, and 
concentrated under reduced pressure. The material was purified via column 
10 chromatography over silica gel eluting with hexane and ethyl acetate and concentrated 

under reduced pressure to yield 0.70 g of material and used as is for subsequent reactions. 
PartB 

6 M Hydrochloric acid solution in ethanol (20 mL) was added to the material 
obtained from Part A (0.70 g, 1 . 144 mmol) and stirred at ambient temperature for 1 hour, 

1 5 heated to 50 °C for 6 hours and maintained overnight at ambient temperature. The 
reaction mixture was concentrated under reduced pressure. Water was added to the 
residue and the pH of the water was adjusted to 14 with dropwise addition of 50% sodium 
hydroxide solution. Material precipitated out of the solution and was filtered and 
collected. The precipitate was triturated with ether and dried under reduced pressure at 80 

20 °C for 22 hours to yield 0.3982 g of l-[3-(5-phenylisoxazol-3-yl)propyl>2-propyl-2i/- 
pyrazolo[3,4-c]quinolin-4-amine as a white powder, mp 172-173 °C. 
MS (APCI) m/z 412 (M + H)"^; 

Anal, calcd for C25H25N5O O3H2O: C, 72.02; H, 6.19; N, 16.80. Found: C, 71.83; H, 
6.42; N, 16.81. 

25 

Example 1308 

l-[3-(5-Butylisoxazol-3-yl)propyl]-2-propyl-2H-pyrazolo[3,4-c]quinolin-4-amine 
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Part A 

N-Chlorosuccinimide (0.38 g, 2.82 mmol) was added to a solution of the material 
from Part A of Example 1306 (1 .3 1 g, 2.56 mmol) in DMF and heated to 50 °C for 2 
hours. 1-Hexyne (0.6 mL, 5.12 mmol) and anhydrous triethylamine (0.9 mL, 6.40 mmol) 
were then added to the reaction mixture and heated for an additional hour. The reaction 
mixture was diluted with water (200 mL) and extracted with ethyl acetate several times. 
The combined organic layers were washed with water, washed with brine, dried over 
magnesium sulfate, filtered, and concentrated under reduced pressure. The material was 
purified via column chromatography over silica gel (60 g) eluting with hexane and ethyl 
acetate and concentrated under reduced pressure to afford 0.44 g of material and used as is 
for subsequent reactions. 
PartB 

6 M Hydrochloric acid solution in ethanol (20 mL) was added to the material 
obtained from Part A (0.44 g, 0.7435 mmol) and stirred at 25 "^C for 16 hours. The 
reaction mixture was concentrated under reduced pressure. Water was added to the 
residue and the pH of the water was adjusted to 14 with dropwise addition of 50% sodium 
hydroxide solution and stirred for 1 hour at ambient temperature. Material precipitated out 
of the solution and was filtered and collected. The precipitate was dried under reduced 
pressure at 85 °C for 18 hours to yield 0.2852 g of l-[3-(5-butylisoxazol-3-yl)propyl]-2- 
propyl-2//-pyrazolo[3,4-c]quinolin-4-amine as a tan powder, mp 132-133 ""C. 
MS (APCI) }n/z 392 (M + H)""; 

Anal, calcd for C22H29N5O'0.3H2O: C, 69.60; H, 7.52; N, 17.64. Found: C, 69,52; H, 
7.22; N, 17.74. 
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Example 1309 



2-Propyl-l-[3-(5-pyridin-3-ylisoxazol-3-yl)propyl>2H-pyrazob 



N-Chlorosuccinimide (0.33 g, 2.47 mmol) was added to a solution of the material 
from Part A of Example 1305 (1.15 g, 2.25 mmol) in DMF and heated to 50 °C for 1.7 
hours. 3-Ethynylpyridine (0.46 g, 4.50 mmol) and anhydrous triethylamire (0.8 mL, 5.62 
mmol) were then added to the reaction mixture and heated for an additional hour. The 
reaction mixture was concentrated under reduced pressure, diluted with dichloromethane, 
washed sequentially with potassium carbonate solution, water, and brine, dried over 
sodium sulfate, filtered, and concentrated under reduced pressure. The material was 
purified via column chromatography over silica gel (60 g) eluting with hexane and ethyl 
acetate and concentrated under reduced pressure to afford 0.77 g of material and used as is 
for subsequent reactions. 



6 M Hydrochloric acid solution in ethanol (20 mL) was added to the material 
obtained from Part A (0.77 g, 1 .257 mmol) and stirred at 50 °C for 1.7 hours. The reaction 
mixture was concentrated imder reduced pressure. Water was added to the residue and the 
pH of the water was adjusted to 14 with dropwise addition of 50% sodium hydroxide 
solution and stirred for 45 minutes at ambient temperature. Material precipitated out of the 
solution and was filtered and collected. The precipitate was triturated with ether, then 
purified via column chromatography over silica gel (60 g eluting with CMA in chloroform 
m a ratio ranging from 1 :99 to 10:90) to yield 0.1638 g of 2-propyl-l-[3-(5-pyridin-3- 
ylisoxazol-3-yl)propyl>2H-pyrazolo[3,4-c]quinolin-4-amine as a white crystalline solid, 
mp 196-198 °C. 
MS (APCI) m/z 413 (M-hHf; 




N-0 



PartA 



PartB 
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Anal, calcd for C24H24N6O O.5CH4O: C. 68.75; H, 6.01; N. 19.64. Found: C, 68.58; H. 
6.11; N, 19.97. 



Example 1310 

(lE,Z)-4-(4-Amino-2-propyl-2H-pyrazolo[3,4-cJquinolin-l-yl)butanalO- 

raethyloxime 




Part A 

0-Methyl hydroxylamine hydrochloride (0. 1 8 g. 2. 1 0 mmol) was added to a 
solution of di(/e/-/-butyl) l-(4-oxobutyl>2-propyl-2/f-pyrazolo[3,4-c]quinolin-4- 
ylimidodicarbonate (0.9462 g, 1.90 mmol) (prepared as described in Parts A through D.of 
Example 57) in ethanol (6 mL) and water (4 mL). A 50% w/w solution of aqueous sodium 
hydroxide (1 mL) was added to the reaction mixture and stirred for 30 minutes. The 
reaction mixture was partitioned between water and dichloromethane and the phases were 
separated. The organic phase was washed with brine, dried over sodium sulfate, filtered, 
and concentrated under reduced pressure to afford 0.84 g of a dark amber solid. ITie 
material was used as is for subsequent reactions. 
PartB 

6 N Hydrochloric acid solution in etiaanol (10 mL) was added to the material 
obtained from Part A (0.84 g. 1 .59 mmol) and stirred at ambient temperature for 4 hours. 
50°C for 1 .5 hours, and ambient temperature for 1 8 hours. The reaction mixture was 
diluted with water and the pH was adjusted to 14 with dropwise addition of 50% sodium 
hydroxide solution and material oiled out of solution. The aqueous layer was extracted 
with dichloromethane and the combined organic layers were washed with water, washed 
with brine, dried over sodium sulfate, filtered, and concentrated to afford 0.450 g of an 
amber oil. The material was purified via column chromatography over silica gel (40 g) 
eluting with 1% CMA in chloroform and reciystallized for hexane/ethyl acetate. Tlie 
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material was further purified via column chromatography over silica gel (40 g) eluting 
with 1% methanol in ethyl acetate and recrystallized for hexane/ethyl acetate to provide 
0.032 g of (lE,Z)-4-(4-amino-2-propyl-2H"pyrazolo[3,4-c]quinolin-l-yl)butanaI O- 
methyloxime as a white crystalline solid, mp 1 17-119 °C; 
MS (APCI) m/z 326 (M + H)^; 

Anal, calcd for C18H23N5O: C, 66.44; H, 7.12; N, 21.52. Found: C, 66.57; H, 7.40; N, 
21.43. 

Example 1311 

l-[3-(l-Benzyl-2,5-dihydro-lH-pyrrol-3-yl)propyl>2-propyl.2H-pyrazolo[3,4-^^ 

4-amine 




Part A 

Benzylamine (51.5 g, 480 mmol) was added to (chloromethyl)trimethylsilane 
(19.64 g, 160 mmol) and heated at 200 ""C for 2 hours. The reaction mixture was diluted 
with 1 N sodium hydroxide solution and ether and the organic layer was dried over 
magnesium sulfate and concentrated under reduced pressure. The residue was distilled 
under reduced pressure to afford 23.00 g of iV-benzyl-iV^trunethylsilanylmethyl-amine. 
Parts 

1 N Hydrochloric acid solution (119 mL) was added to N-hQuzyl-N- 
trimethylsilanylmethyl-amine (23.00 g, 1 19 mmol) and white precipitate formed. 
Tetrahydrofiiran (650 mL), potassium cyanide (9.3 g, 143 mmol), and aqueous 
formaldehyde solution (37 wt, %, 12 mL, 155 nunol) were added to the reaction mixture 
and stirred at ambient temperature for 1 5 hours. The mixture was extracted with ether and 
separated and the combined organic layers were washed with water, dried over magnesium 
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sulfate, and concentrated sequentially under reduced pressure and high vacuum at ambient 

temperature to afford 27.80 g of (^'-Benzyl-i\^t^imethylsilanylmethy^amino)acetonit^ile. 
Parte 

Di(^er^butyl) l-pent-4-ynyl-2-propyl-2i/-pyra2olo[3,4-c]quinolin-4- 
ylimidodicarbonate (prepared as described in Parts A-E of Example 57) (6.40 g, 13.0 
mmol), silver fluoride (3.6 g, 28.6 mmol), and acetonitrile (30 mL) were added 
sequentially to a solution of (iV^Benzyl-iV^trimethylsilanybnethytamino)acetonitrile (6,6 g, 
28.6 mmol) m acetonitrile (50 mL) and stirred at ambient temperature in the dark for 22 
hours. The reaction mixture was filtered through a bed of activated carbon and CELITE 
filter agent rinsed with dichloromethane to obtain 9.43 g of a yellow oil. The material was 
purified via column chromatography over silica gel (40 g) eluting with ethyl acetate to 
provide 4.7 g of product as a light amber solid and used as is in subsequent reactions. 
PartD 

6 N Hydrochloric acid in ethanol (75 mL, 75.1 mmol) was added to the material 
prepared in part C (4.7 g, 7.51 mmol) and stirred at ambient temperature for 14 hours. The 
reaction mixture was concentrated under reduced pressure and diluted with water and the 
pH was adjusted to 14 with dropwise addition of 50% sodium hydroxide solution. The 
aqueous layer was extracted with dichloromethane and the combined organic layers were 
washed sequentially with water and brine, dried over sodium sulfate, filtered, and 
concentrated to afford 3. 12 g of white solid. The material was purified via 
recrystallization from isopropanol to obtam 0.5868 g of l-[3-(l-benzyl-2,5-dihydro-lH- 
pyrrol-3-yl)propyl]-2-propyl-2H-pyrazolo[3,4-c]quinolin-4-amine as a white powder, mp 
150-152 ^C. 

Anal, calcd for C27H31N5: C, 76.20; H, 7.34; N, 16.46. Found: C, 75.95; H, 7.40; N, 
16.45. 



Example 1312 

l-[3-(l-Benzyl.lH-pyrrol-3-yl)propyl]-2-propyl-2H-pyrazolo[3,4-c]quinolin-4-^^ 
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2,3-Dichloro-5,6-dicyano-p-benzoquinone (1.13 g, 4.98 mmol) was added to a 
mixture of l-[3-(l-benzyl-2,5-dihydrc>-lH-pyiTol-3-yl)propyl]-2-^^^ 
c]quinolin-4-ainine (prepared as described in Example 131 1) (2.12 g, 4.98 mmol) in 
5 toluene (60 mL) stirred and heated to 70 ""C for 2.5 hours. The reaction mixture was 

cooled to ambient temperature, diluted with dichloromethane, and washed with potassium 
carbonate solution and the phases were separated. The aqueous layers were washed with 
chloroform and the combined organic layers were washed sequentially with water and 
brine, dried over sodium sulfate, and filtered. The dried organic mixture was filtered 

1 0 through a bed of activated carbon with CELITE filter agent and rinsed with hot chloroform 
and concentrated under reduced pressure to provide 0.556 g of brown oil. The material 
was purified via column chromatography over silica gel (40 g) eluting with 2-10% CMA 
in chloroform, recrystallized from isopropanol, and dried under reduced pressure over 1 
week to afford 0.2674 g of l-[3-(l-benzyl-lH-pyrroI-3-yI)propyl]-2-propyl-2//- 

15 pyrazolo[3,4-c]quinoIin-4-amine as a brown crystalline solid, mp 138-140 ''C. 
MS (APCI) m/z 424 (M + Hf; 

Anal, calcd for C27H29N5: C, 76.56; H, 6.90; N, 16.53. Found: C, 76.34; H, 6.83; N, 
16.41. 

20 Example 1313 

2-PropyI- 1 -[3-(l H-pyrrol-3-y l)propyl]-2/f-pyrazolo[3,4-c]quinolin-4-amine 




Part A 
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l-[3-(l-Benzyl-2,5-dihydro-lH-pyrrol-3-yl)propyl]-2-propyl-2i?-pyrazolo[3,4- 
c]quinolin-4-amine (prepared as described in Example 1311) (0.475 g, 1.1 17 nunol) was 
added to dioxane (10 mL) and heated at 70 "C open to the atmosphere for 21 hours. The 
reaction mixture was concentrated under reduced pressure, dried under high vacuum for 1 8 
hours, triturated with ether, and filtered to afford 0.3916 g of material used as is in 
subsequent reactions. 
PartB 

Sodium metal (0.058 mg) was dissolved in a solution of liquid ammonia at -78 °C 
for several minutes and the solution became a dark blue color. The material from Part A 
(0.3916 g, 0.924 nunol) was added to the reaction mixture as a solution in THF (5 mL), 
and the mixture became a dark red color within minutes. After 5 minutes and 15 minutes, 
additional sodium metal (0.015 g and 0.023 g, respectively) was added to the reaction 
mixture and maintained at -78 °C for 1 hour as a light red solution. Solid ammonium 
chloride was added to the reaction mixture and the reaction mixture was warmed to 
ambient temperature. The resulting slurry was diluted with dichloromethane, washed 
sequentiaUy with water and brine, dried over magnesium sulfate, filtered, and concentrated 
and dried under reduced pressure to afford 0.32 g of a yellow oil. The material was 
purified via column chromatography over silica gel (10 g) eluting with 2-5% CMA in 
chloroform, and concentrated under reduced pressure for 1 week to yield 0.1 103 g of 2- 

propyl-l-[3-(lH-pyrrol-3-yl)propyl]-2//-pyrazolo[3,4-c]quinolin-4-amine as a tan powder, 
mp 173-174 "C. 

MS (APCI) m/z 334 (M + H)*; 

Anal, calcd for CjoHzsNs-O.S H2O: C, 70.15; H, 7.06; N, 20.45. Found: C, 69.90; H, 6.95; 
N, 20.13. 



Example 1314 

l-[3-(3-IsopropyIisoxazol-5-yl)propyl]-2-propyK6,7,8,9-tetrahydro-2//-pyrazolo[3,4- 

c]quinolin-4-amine 
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Part A 

Isobutyraldehyde (3 mL, 33.0 mmol) and aqueous sodium hydroxide solution (50% 
w/w, L5 mL) were added sequentially to a solution of hydroxylamine hydrochloride (2.52 
g, 36.3 nunol) in ethanol (40 mL) and water (80 mL) and stirred at ambient temperature 
for 17 hours. The pH of the solution was adjusted to 12 with 5 mL of 1 N sodium 
hydroxide solution and extracted with dichloromethane. The combined organic portions 
were washed sequentially with water and brine, dried over sodium sulfate, filtered, and 
concentrated under reduced pressure and high vacuum to obtain 1.863 g of 2-methyl- 
propionaldehyde oxime. 
PartB 

N-Chlorosuccinimide (2.85 g, 21.4 nunol) was added in one portion to 2-methyl- 
propionaldehyde oxime (1.863 g, 21.4 mmol) in DMF contained in a reaction vessel 
cooled with an ice bath. After 10 minutes, the ice bath was removed, and the mixture was 
allowed to warm to ambient temperature. The solution was added to a solution of the 
alkyne prepared in Parts A through F of Example 614 (3.74 g, 7.53 nmiol) in DMF (40 
mL) cooled by an ice bath. After 1 minute, triethylamine was added to the solution which 
precipitated. After a couple of minutes, the reaction was heated to 50 °C for 4.7 hours, 
followed by stirring at ambient temperature for 3 days. The reaction was diluted with 
dichloromethane, washed with 1 N potassium hydroxide, dried over sodium sulfate, 
filtered, and purified via column chromatography on silica gel (450 g eluting with 30-40% 
ethyl acetate in hexane) to afford 1 .84 g of material as an amber oil. 
Parte 

6 M Hydrochloric acid solution in ethanol (10 mL) was added to the material 
obtained from Part B (1 .84 g, 3.16 mmol) and stirred at 60°C for 2.5 hours. The reaction 
mixture pH was adjusted to 14 with dropwise addition of 1 N potassixmi hydroxide 
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solution and concentrated under reduced pressure. The residue was extracted with 
dichloromethane and the combined organic layers were washed sequentially with water 
and brine, dried over magnesium sulfate, filtered, and concentrated to afford a white solid. 
The material was triturated with ether, filtered, and dried to yield 0.9737 g of l-[3-(3- 
isopropylisoxazol-5-yl)propyl]-2-propyl-6,7,8,9-tetrahydro-2//-pyr^^^ 
amine as a white powder, mp 147.0-149 °C. 

Anal, calcd for C22H3iN5O-0.05 CH2CI2: C, 68.65; H, 8.13; N, 18.15. Found: C, 68.47; H, 
8.31; N, 18.19. 

Example 1315 

[2-(4-Amino-2-methy l-6,7,8,9-tetrahydro-2//-pyrazolo[3 ,4-c]quinolin- 1 -y 1^^ 



Triethylamine (2.84 mL, 20.4 mmol) was added to a suspension of l-(2- 

ammoethyl)-2-methyl-6,7,8,9-tetrahydro-2if-pyrazolo[3,4-c]quinolin-4-amine (prepared as 
described in Example 50) (1.0 g, 4.08 mmol) in dichloromethane (50 mL) and cooled to 4 
°C. Isopropyl isocyanate (0.44 mL, 4.48 mmol) was added dropwise to the reaction 
mixture and maintained at ambient temperature for 16 hours. The reaction mixture was 
diluted with chloroform (50 mL) and the precipitate was collected by filtration, washed 
with water, and dried under reduced pressure to afford A/-[2-(4-amino-2-methyl-6,7,8,9- 

tetrahydro--2//-pyra2olo[3,4-c]quinolin-l--yl)ethyl]-Ar-isopropylurea as tan needles, mp 
237-238 ^C. 

MS (APCI) m/z 331.24 (M+H)''; 

Anal, calcd for Ci7H26N60* O.O6CHCI3: C, 60.70; H, 7.78; N, 24.89. Found: C, 60.34; H, 
8.36; N, 24.64. 



isopropylurea 




NH 



Example 1316 
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iV'-[2-(4-Amino-2-me%l-6,7,8,9-tetrahydro-2//-pyraz^ 
yl)ethyI]morpholine-4-carboxamide 




Triethylamine (2.84 mL, 20.4 mmol) was added to a suspension of l-(2- 
aminoe%l)-2-me%l-6,7,8>tet^ahyd^o-2i/-pyrazoIo[3,4-c]qum^ (prepared as 
described in Example 50) (1.0 g, 4.08 mmol) in dichloromethane (50 mL) and cooled to 4 
°C. 4-Morpholinecarbonyl chloride (0.61 g, 4.08 mmol) was added in dichloromethane (5 
mL) dropwise over 5 minutes to the reaction mixture and maintained at ambient 
temperature for 16 hours. The reaction mixture was diluted with dichloromethane (50 mL) 
and washed sequentially with water (50 mL), 4% sodium bicarbonate (2 x 50 mL), water 
(50 mL), and brine (50 mL). The combined organic layers were concentrated under 
reduced pressure and the residue was purified via column chromatography on silica gel (80 
g, eluting with mixtures of chloroform and CMA). The material was crystallized from 
acetonitrile to provide A^-[2-(4-animo-2-methyl-6,7,8,94etrahydro-2i/-pyrazolo[3,4- 
c]quinolin-l"yl)ethyl]morpholine-4-carboxamide as orange needles, mp 187-188 °C. 
MS (APCI) m/z 359.21 (M+H)^; 

Anal calcd for C18H26N6O2: C, 60.32; H, 7.31; N, 23.45. Found: C, 60.10; H, 7.34; N, 
23.68. 



Example 1317 

^-(l-Isobutyl-2-methyl-2i/-pyrazolo[3,4-c]quinolin-4-yl)acetamide 

O 
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Triethylamine (0.49 mL, 3.53 mmol) was added to a suspension of 2-methyH-(2- 
niethylpropyl>2//-pyrazolo[3,4-c]quinolin-4-aniine (prepared as described in Example 3) 
(0.75 g, 2.95 mmol) in dichioromethane (30 mL) and cooled to 4 ""C. Acetyl chloride 
(0.255 g, 3.24 mmol) was added in dichioromethane (5 mL) dropwise over 5 minutes to 
the reaction mixture and maintained at ambient temperature for 16 hours. The reaction 
mixture was diluted with dichioromethane (25 mL) and washed sequentially with water 
(25 mL), 4% sodium bicarbonate (2 x 25 mL), water (25 mL), and brine (25 mL). The 
combined organic layers were concentrated under reduced pressure and the residue was 
purified via column chromatography on silica gel (80 g, eluting with 0-20% CMA/ 
chloroform), concentrated under reduced pressure, and recrystallized from diethyl ether to 
yield 0.49 g of iV-(l-isobutyl-2-methyl-2//-pyrazolo[3,4-c]quinolin-4-yl)acetamide as 
white crystals, mp 130-13 TC. 
MS (APCI) m/z 297.16 (M+H)""; 

Anal, calcd for C17H20N4O: C, 68.90; H, 6.80; N, 18.90. Found: C, 68.96; H, 6.64; N, 
19.14. 



Triethylamine (0.49 mL, 3.53 mmol) was added to a suspension of 2-methyl-l-(2- 
methylpropyl>2//'-pyrazolo[3,4-c]quinolin-4-amine (prepared as described in Example 3) 
(0.75 g, 2.95 mmol) in dichioromethane (30 mL) and cooled to 4 °C. Ethyl chloroformate 
(0.352 g, 3.24 mmol) was added in dichioromethane (5 mL) dropwise over 5 minutes to 
the reaction mixture and maintained at ambient temperature for 16 hours. The reaction 
mixture was diluted with dichioromethane (25 mL) and washed sequentially with water 
(25 mL), 4% sodium bicarbonate (2 x 25 mL), water (25 mL), and brine (25 mL). The 
combined organic layers were concentrated under reduced pressure and the residue was 



Example 1318 

Ethyl l-isobutyl-2-methyl-2//-pyra2olo[3,4-c]quinolin-4-ylcarbamate 



O 
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purified via column chromatography on silica gel (80 g, eluting with 0-10% 
CMA/chloroform), concentrated under reduced pressure, and recrystallized from diethyl 
ether to afford 0.45 g of ethyl l-isobutyl"2-methyl-2//-pyrazolo[3,4-c]quinolin-4- 
ylcarbamate as white crystals, mp 120-12rC. 
5 MS (APCI) m/z 327. 1 8 (M+H)^; 

Anal, calcd for CisH22N402: C, 66.24; H, 6.79; N, 17.16. Found: C, 66.32; H, 6.62; N, 
17.48. 



Example 1319 

10 Ethyl 2-methyl4-{2-[(methylsulfonyl)amino]ethyl}-6,7,8,9-tetrahydro-2H-pyraz^ 
c]quinolin-4-ylcarbamate 




Triethylamine (0.044g, 0.4 mmol) was added to a suspension of the amine of 
Example 128 (0.07 g, 0.2 mmol) in dichloromethane (5 mL) and cooled to 4 °C. Ethyl 

15 chloroformate (0.024 g, 0.2 mmol) was added in dichloromethane (1 mL) dropwise over 5 
minutes to the reaction mixture and mamtained at ambient temperature for 2 hours. The 
reaction mixture was diluted with dichloromethane (5 mL) and washed sequentially with 
water (5 mL), 4% sodium bicarbonate (2x5 mL), water (5 mL), and brine (5 mL). The 
combined organic layers were concentrated under reduced pressure and the residue was 

20 purified via column chromatography on silica gel (80 g, eluting with 5-30% 

CMA/chloroform), concentrated under reduced pressure, and recrystallized firom 
acetonitrile to yield 0.044 g of ethyl 2-methyH-{2-[(methylsulfonyl)amino]ethyl}-6,7,8,9- 
tetrahydro-2Ar-pyrazolo[3,4-c]quinolin-4-ylcarbamate as a white solid, mp 214-215 °C. 
^H-NMR (300 MHz, DMSO) 5 9.41 (br s, IH), 7.29 (br s, IH), 4.1 1-4.05 (m, 5H), 3.27- 

25 3.21 (m, 4H), 2.99 (br s, 2H), 2.87(s, 3H), 2.72 (br s, 2H), 1.81(br s, 4H), 1.21 (t, J= 7.1 
Hz, 3H). 

MS (APCI) m/z 396.16 (M+H)"". 
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Example 1320 

7-(Ben2yloxy>2-ethyl-2i/-pyrazolo[3,4-c]quinolin-4 -amine 



Part A 

Pyridine (1.30 mL, 16.12 mmol) was added to a suspension of 6-benzyloxyindole 

(3.0 g, 13.44 mmol) in diethylether (20 mL) cooled to 4 °C. Chloroethyl oxalate (2.02 g, 

14,78 mmol) was added in diethylether (7 mL) dropwise over 5 minutes to the reaction 

mixture and maintained at ambient temperature for 20 hours. The reaction mixture was 

diluted with diethylether (30 mL) and the yeUow precipitate was collected via filtration 

and washed with diethylether. The solid was suspended in water (20 mL), stirred for 10 

minutes, and the solid was harvested by filtration and dried to provide 3.5 g of 

6-benzyloxy-lH-indol-3-yl>oxo-acetic acid ethyl ester as a yellow solid. 
PartB 

Acetyl chloride (1.49 mL, 21.02 mmol), acetic acid (6M, 1.75 mL), and 
ethylhydrazine oxalate (3.2 g, 21.02 mmol) were sequentially added to a suspension of 6- 
benzyloxy-lH-indol-3-yl>oxo-acetic acid ethyl ester (3.4 g, 10.51 mmol) in ethanol (53 
mL) and heated at reflux temperature overnight. The reaction mixture was cooled to 
ambient temperature and the insoluble material was removed via filtration. The filtrate 
was concentrated under reduced pressure, purified via column chromatography on silica 
gel (80 g, eluting with 0-10% CMA/chloroform), concentrated under reduced pressure, and 
recrystallized fi-om acetonitxile to yield 1.34 g of 7-benzyloxy-2-ethyl-2,5-dihydro- 
pyrazoIo[3,4-c]quinolin-4-one as a brown solid, mp 240-241 °C. 
Parte 

Phosphorous oxychloride ( 1 5 mL) was added to 7-benzy loxy-2-ethyl-2,5-dihydro- 
pyrazolo[3,4-c]quinolin-4-one (1.20 g, 3.76 mmol) and heated at 100 "C for 1 hour. The 
reaction mixture was cooled to ambient temperature and the poured onto crushed ice while 
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Stirring. 6 N Sodium hydroxide solution was added to the suspension at 4 °C and the solid 
was harvested by filtration and dried to afford 1 .23 g of 7-benzyloxy-4-chloro-2-etiiyI-2H- 
pyrazolo[3,4-c]quinoline as a yellow solid, mp 155-157 °C. 
PartD 

A mixture of 7-benzyloxy-4-chloro-2-etiiyl-2H-pyrazolo[3,4-c]quinoline (1.20 g, 
3.55 nunol) and 7 N ammonia in metiianol (25 mL) was heated in a pressure vessel at 150 
°C for 24 hours. The reaction mixture was concentiated under reduced pressure, purified 
via column chromatography on silica gel (eluting witii 0-35% CMA/chloroform), 
concenfrated under reduced pressure, and crystallized from acetonitrile to yield 0.93 g of 

7-(benzyloxy)-2-etiiyl-2//-pyrazolo[3,4-c]quinolin-4-amine as a tan solid, mp 229-230 °C. 
MS (APCI) /n/z 319.13 (M+H)"^; 

Anal, calcd for C,9H,8N40. 0.lHCl: C, 70.87; H, 5.67; N, 17.40. Found: C, 70.66; H, 
5.92; N, 17.57. 

Example 1321 

4-Amino-2-ethyl-2^-pyrazolo[3,4.c]quinolin-7-ol 

NH. 

N 




A suspension of 7-benzyloxy-2-ethyl-2H-pyrazolo[3,4-c]quinolin-4-ylamine 
(prepared as described in Example 1320) (0.80 g, 2.51 mmol) m ethanol (80 mL) and 
methanol (20 mL) and palladium on carbon (10% palladium w/w on carbon) (0.4 g, ) were 
combined in a pressure vessel and placed under hydrogen pressure ((50 psi (3.4 x lO' Pa)) 
for 24 hours. The reaction mixture was diluted with DMF (50 mL), filtered tiirough 
CELITE filter agent, and tiie filtrate was concentrated under reduced pressure. The residue 
was purified via column chromatography on silica gel (eluting witii 20-50% 
CMA/chloroform). concentrated under reduced pressure, and crystallized from acetonitrile 

to yield 0.31 g of 4-amino-2-etixyl-2f/-pyrazolo[3,4-c]quinolin-7-ol as a light-yellow solid, 
mp 214-215 °C. 

MS (APCI) m/z 229. 10 (M+Hf; 
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Anal, calcd for C,2H,2N40: C, 63.15; H, 5.30; N, 24.55. Found: C, 62.91; H, 4.99; N, 
24.65. 



Example 1322 

5-(4-Amino-2-propyl-2/f-pyrazoIo[3,4-c]quinolin-l.yI>iV.hydroxypentanamidme 

NH, 




Part A 

Potassium cyanide (247 mg, 3.79 mmol) and sodium iodide (142 mg, 0.95 mmol) 
were added sequentially to a solution of l-(4-chlorobutyl)-2-propyl-2i/-pyrazolo[3,4- 
c]quinolin-4-amine (prepared as described in Example 46) (1.0 g, 3.16 mmol) in DMF (15 
mL) and heated to rettux for 6 hours. The reaction mixture, was stirred for 24 hours and 
became a light yellow and cloudy mixture. The reaction mixture was diluted with 
dichloromethane, and washed with saturated aqueous sodium bicarbonate (75 mL), and the 
resulting layers were separated. The aqueous layer was extracted with dichloromethane. 
The combined organic layers were washed with brine, dried over magnesium sulfate, 
filtered, and concentrated under reduced pressure to yield 971 mg of white solid. 
Parts 

Hydroxylamine hydrochloride (413 mg, 5.95 mmol) and potassium carbonate (549 
mg, 3.97 mmol) were added to a solution of the material fi-om Part A (610 mg, 1.98 mmol) 
in ethanol (20 mL) and stirred overnight. The reaction mixture was concentrated under 
reduced pressure, diluted with dichloromethane, and washed with saturated aqueous 
sodium bicarbonate, and the resulting layers were separated. The aqueous layer was 
extracted with dichloromethane. The combined organic layers were washed with brine, 
dried over magnesium sulfate, filtered, concentrated under reduced pressure, and 
recrystalUzed fi-om acetonitrile to yield 200 mg of 5-(4-amino-2-propyl-2H-pyrazolo[3,4. 
c]quinolin-l-yl>A^-hydroxypentanamidine as a white crystalline solid, mp 222-224 °C. 'H 
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NMR (300 MHz. CDCI3) 8 8.70 (s. IH), 7.90 (d. J= 8.4 Hz, IH), 7.48 (d. J= 8.2 Hz, IH), 
7.32 (dd, y = 6.8, 8.1 Hz. IH). 7.22 (dd, J- 6.3. 7.5 Hz, IH), 6.62 (s. 2H), 5.34 (s, 2H), 
4.34 (dd.y= 6.8. 7.5 Hz. 2H). 3.23 (br s, 2H), 2.04 (br s. 2H), 1.92 (m, 2H). 1.69 (m, 4H). 
0.92 (t. J= 7.6 Hz, 3H); MS (APCI) ^n/z 341 (M + tf); Anal, calcd for Q,nW^ (with ' 
0.3 eq. H2O): C, 62.52; H, 7.17; N, 24.30. Found: C, 62.23; H, 6.89; N, 24.50. 



Exemplary Compounds 

Certain exemplary compounds, including some of those described above in the 
Examples, have the following Formula (Hla. Hlb, IVa. Via, Vila, Villa, or IXa) and the 
following R,, and R2 substituents, wherein each line of the table represents a specific 
compound. 




N-R. 




N-R- 




N-R. 




lUb 



IVa 



N-R. 



Vila 




N-R, 



Villa 




N-R. 




N-R. 



Via 



EXa 
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1 ethyl 


" pf^py^ 


ethvl 




1 ethyl 




ethyl 


'7-mfttVir>vvf»tlivl 


ethvl 


^-hvHrnwptlivl 


1 2-methylDroDvl 


Vivrlmopn 


2-methylpropyl 




1 2-methylproDvl 


ethvl 


1 2-methylproDyl 




1 2-methylpropyl 




1 2-inethylproDYl 


V>f tTZvl 


1 2-inethylpropyl 


^ -m pfli n Yvpth vl 


1 2-methylpropyl 


^ -h vHrn wpflrv 1 


1 2-methanesulfonvlethvl 


TivHfncrpn 


2-methanesulfonYlethvl 


iiiciuyi 


1 2-methanesulfonvlethvl 




1 2-methanesulfonvlethvl 




1 2-Tnethanesulfonvlethvl 


ii-uuiyi 


1 2-methanesulfonvlethvl 




1 2-methanesulfonvlethvl 


^-iiic luu Ay c Liiy i 


1 2-methanesulfonvlethvl 

1 *^A^r fcAAfc^iAA^r u Ip#ax AX y x^^ ^^Ex y A. 


^-ny uiu Ay c uiy 1 


1 4-methanesulfonvlaminobutvl 




1 4-methanesulfonvlaminobutvl 


rnpflivl 
iiidiiy 1 


1 4-methanesulfonylaminobutvl 


ethvl 


1 4-methanesulfonylaminobutvl 


■n-'HTrvrwl 


1 4-methanesulfonYlaminobutvl 


n-Hntvl 


1 4-methanesulfonylaminobutvl 


ViPtiTvl 


I 4-methanesulfonylaminobutvl 


"7 -m p tVi n V v pfli v 1 


1 4-methanesulfonylaminobutvl 


^ -HvH rn wptVi vl 

^ 11 jr Ul V/ A jr ^ lUy 1 


1 2-(2-propanesulfonylamino)ethvl 


VivHrACTPn 
iiy Lu vjgdi 


1 2-(2-propanesulfonylamino)ethyl 


metlivl 


1 2-(2-propanesulfonvlamino)ethvl 


pthvl 


2-(2-propanesulfonvlamino)ethvl 

1 ^rm^^^m MM J Av^AAAAAA^^ /^r%iXX F A 


n-|jii/|jyi 


1 2-(2-propanesulfonvlamino')ethvl 


n-Kntvl 


2-r2-proDanesulfonvlamino^ethvl 


r^Piryvl 
uciiZiy 1 


1 2-f2-propanesulfonvlamino')ethvl 


y -m pf ri ri"WF»t n\/l 

z« -ixiv uiL/ Ay c my i 


1 2-r2-proDanesulfonvlamino'iethvl 

1 K p'****^"*' ^*^*x/AA y AV4AXAXXXV/ /vLaX y A 


z>-ixy ui u Ay cuiyi 


2-rbenzenesulfonvlamino^ethvl 


iiyuii/gcii 


1 2-(benzenesulfonylamino)ethvl 


methyl 


1 2-(benzenesulfonylamino)ethyl 


ethyl 


1 2-(benzenesulfonylamino)ethyl 


n-propyl 


j 2-(benzenesulfonylamino)ethyl 


n-butyl 


I 2-(benzenesulfonylamino)ethyl 


benzyl 


1 2-(ben2enesulfonylamino)ethyl 


2-methoxyethyl 


1 2-(benzenesulfonylamino)ethyl 


2-hydroxyethyl 


1 2-(dimethylaminosulfonylamino)ethyl 


hydrogen 
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2-(dimethyIaminosulfonylamino)ethyl 


methyl 


2-(dimethylaminosulfonylamino)ethyl 


ethyl 


2-(dimethylaminosulfonylamino)ethyl 


n-propyl 


2"(dimethylaminosulfonylamino)ethyl 


n-butyl 


2-CdimethylaminosuIfonyIamino)ethyl 


benzyl 


2-(dimethylaminosulfonylamino)ethyl 


2-methoxyethyl 


2-(dimethylaminosulfonylamino)ethyl 


2-hydroxyethyl 


4~hydroxybutyl 


hydrogen 


4-hydroxybutyl 


methyl 


4-hydroxybutyl 


ethyl 


4-hydroxybutyl 


n-propyl 


4-hydroxybutyl 


n-butyl 


4-hydroxybutyl 


benzyl 


4-hydroxybutyI 


2-methoxyethyl 


4-hydroxybutyi 


2-hydroxyethyl 


2-aminoethyl 


hydrogen 


2-aminoethyl 


methyl 


2-aminoethyl 


ethyl 


2-aminoethyl 


n-propyl 


2-aminoethyl 


n-butyl 


2-aminoethyl 


benzyl 


' 2-aminoethyl 


2-methoxyethyl 


2-aminoethyl 


2-hydroxyethyl 


2-(cyclopropanecarbonylamino)ethyl 


hydrogen 


2-(cyclopropanecarbonylamino)ethyl 


methyl 


2-(cyclopropanecarbonyIamino)ethyl 


ethyl 


2-(cyclopropanecarbonylamino)ethyl 


n-propyl 


2-Ccyclopropanecarbonylamino)ethyl 


n-butyl 


2-Ccyclopropanecarbonylaniino)ethyl 


benzyl 


2-Ccyclopropanecarbonylamino)ethyl 


2-methoxyethyl 


2-(cycIopropanecarbonylamino)ethyl 


2-hydroxyethyI 


2-(benzoylamino)ethyl 


hydrogen 


2-(ben2oylamino)ethyl 


methyl 


2-(ben2oylamino)ethyl 


ethyl 


2-(benzoylamino)ethyl 


n-propyl 


2-(ben2oylamino)ethyl 


n-butyl 


2-(benzoylamino)ethyl 


benzyl 


2-(benzoylamino)ethyl 


2-methoxyethyl 


2-(benzoylamino)ethyl 


2-hydroxyethyl 


2-(benzoylamino>2-methyIpropyl 


hydrogen 


2-Cbenzoylamino)-2-methylpropyi 


methyl 


2-(benzoylamino)-2-methylpropyl 


ethyl 


2-fbenzoylamino)-2-methylpropyl 


n-propyl 


2-(benzoylamino)-2-methyIpropyl 


n-butyl 


2-Cbenzoylamino)-2-methylpropyl 


benzyl 


2-(benzoylamino)-2-methylpropyl 


2-methoxyethyl 
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z-v^ociizAjyidinino j-z-meinyipropyi 


z-nydroxyetnyl 


^ ipy"**u*^ caruoiiyiarnino jeinyi 


nydrogen 


z-^^pynuineo-carDonyiamino jeinyi 


methyl 


^ ipyriuinc-j-caroonyianiino jcxnyi 


etnyl 


iC-vpyi^^i"^ carDonyioinino jeuiyi 


n-propyl 


^ vPyi^i*^i*ic- j-caruonyiainino jeinyi 


n-Dutyi 


z-^^pynainco-Kjaroonyianiiiio jcinyi 


benzyl 


z^v.pynuinc'- j-caTDonyianiino jcinyi 


z-metaoxyethyl 


^'{pyTioius^j -carDony lomino jc iny i 


z-nydroxyetnyl 


z-t^z-propaixecaiDonyiainino ;einy i 


nydrogen 


z-vz-propanccarDonyiamino jeinyi 


methyl 


z-^z-propanccarDonyiaiiiino ^einy i 


ethyl 


Z"^z-propancCaroonyiarriino jetnyi 


n-propyl 


z-\^z--propdnecarDonyiaiiiino ^cinyi 


n-Dutyl 


z-v^z-propanccarDonyiatnino jcinyi 


benzyl 


z-v^z-propanecarDonyianiino)6tnyi 


2-methoxyethyl 


z-\^z-propanecar Donyiaimno jetnyi 


2-hydroxyethyl 


T-i i 5 j-aioxo- 1 , j-ainyciroisoinaoi-z-yi)Diityl 


hydrogen 


^"i i 5 j-aioxo- 1 , j-ainyciroisoinaol-z-yi)Dutyl 


methyl 


1 ,0-010X0- 1 , J-Omyaroisoindol-z-yljbutyl 


ethyl 


H-\ 1 5J-UIOXO-I ,i-amyaroisomclol-z-yl)butyl 


n-propyl 


1 5 j-aioxo- 1 ,j-axnyaroisoindol-z-yl)DUtyl 


n-butyl 


1 5 j-aioxo- 1 ,3-ainyaroisoinaol-z-y Ijbutyl . 


benzyl 


'f-^^ 1 , j-aioxo-1 jj-uinyaroisoinQOl-z-yijDutyi 


2-methoxyethy] 


^-^^ 1 5:)-aioxo- 1 jO-ainyaroisoincioi-z-yljuutyl 


2-hydroxyethyl 


z-^j-pnenyiurei uo ^einy i 


hydrogen 


^ \j "pncnyiureiuo jetnyi 


methyl 


z-^j-pnenyiureiaQ jetnyi 


ethyl 


z-^j-piicnyiurciuo ^vinyi 


n-propyl 


z-^ j-piicny lurciuo ^einy] 


n-butyl 


^"yj -piiciiyiurciuu ycinyi 


benzyl 


j~piiviiy lui s/iuL> ^cinyi 


z-methoxyethyl 


z-^.?*'piiciiy lurciuu ^euiy i 


Z-nydroxyetnyl 


^-^j-pyi luiiiyiurciuu^cLJiyi 


hydrogen 


z-^j-py nuiny lureiuu ^cuiyi 


methyl 


£t-\j py riuinyiurci uo ^ciny i 


ethyl 


z-^ j-pynuiny lurciuo ^einy i 


n-propyl 


z-v. J py nu my lurci uo ^euiy i 


n-butyl 


2-r3-r)vridinvliirpiHn^pthvl 


oenzyi 


2-(3-pyridinylureido)ethyl 


2-methoxyethyl 


2-(3-pyridinylureido)ethyI 


2-hydroxyethyl 


2- [3 ,3 -( d im ethy l)ure ido] ethyl 


hydrogen 


2-[3,3-(dimethyl)ureido]ethyl 


methyl 


2-[3,3-(dimethyl)ureido]ethyl 


ethyl 


2-[3,3-(dimethyI)ureido]ethyl 


n-propyl 


2-[3,3-(dimethyl)ureido]ethyl 


n-butyl 
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2-[3,3-(dimethyl)ureido]ethyl 


benzyl 


2-[3,3-(dimethyl)ureido]ethyl 


2-methoxyethyl 


2-[3,3-(dimethyl)ureido]ethyI 


2-hydroxyethyl 



Certain exemplary compounds, including some of those described above in the 
Examples, have the following Formula (Ilia, Illb, IVa, Via, Vila, Villa, or IXa) and the 
following Ri, and R2 substituents, wherein each line of the table represents a specific 
S compound. 




Vila Villa IXa 

10 





R2 


2-r DroDvlsulfonvHethvl 


hvdroeen 


2-(propylsulfonyl)ethyl 


methyl 


2-(propylsulfonyl)ethyl 


ethyl 


2-(propylsulfonyl)ethyi 


n-propyl 


2-(propylsulfonyl)ethyl 


n-butyl 


2-(propylsulfonyl)ethyl 


benzyl 


2-(propylsulfonyl)ethyl 


2-methoxyethyl 


2-Cpropylsulfonyl)ethyl 


2-hydroxyethyl 


2-hydroxy-2-methylpropyl 


hydrogen 


2-hydroxy-2-methylpropyl 


methyl 


2-hydroxy-2-methylpropyl 


ethyl 


2-hydroxy-2-methylpropyl 


n-propyl 


2-hydroxy-2-methylpropyl 


n-butyl 


2-hydroxy-2-methyIpropyl 


benzyl 


2-hydroxy-2-methylpropyl 


2-methoxyethyl 


2-hydroxy-2-methylpropyl 


2-hydroxyethyl 


2,2-dimethylpropyl 


hydrogen 
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2,2-dimethylpropYl 


methyl 


2 ,2-diinethYlDropy 1 


ethyl 


2,2-dimethylpropyl 


n-propyl 


2,2-dimethylpropyl 


n-butyl 


2,2-dimethylpropyl 


benzyl 


2,2"dimethylpropyl 


2-methoxyethyl 


2,2-dmiethylpropyl 


2-hydroxyethyl 


2-phenylethyl 


hydrogen 


2-phenylethyl 


methyl 


2-phenylethyl 


ethyl 


2-phenYlethYl 


n-propyl 


2-DhenYlethvl 


n-butyl 


2-phenYlethYl 


benzyl 


2-phenylethyl 


2-methoxyethyl 


2-phenylethyl 


2-hydroxyethyl 


2-r('cYclohexYlcarbonYnaniinol-2-methylpropyl 


hydrogen 


2-rfcYclohexYlcarbonYnaminol-2-methYlpropyl 


methyl 


2-rfcYclohexYlcarbonyl)aminol-2-methylpropyl 


ethyl 


2- rr cvclohexYlcarbonYnaminol-2-methYlpropy 1 


n-propyl 


2-r('cvclohexvlcarbonYDaminol-2-niethYlpropYl 


n-butyl 


2- re cYclohexYlcarbonYnaniinol-2-niethYlpropYl 


benzyl 


2- rf cvclohexvlcarbonYl)aminol-2 -methylDropYl 


2-methoxyethyl 


2-rrcYclohexvlcarbonYnammol"2-niethYlpropYl 


2-hydroxyethyl 


2-inethvl-2-rfmethYlsulfonYnaminolpropYl 


hydrogen 


2-niethYl-2-rrniethYlsulfonYnaminolpropYl 


methyl 


2-methYl-2-rfniethYlsulfonYl)aminolpropyl 


ethyl 


2-niethYl-2-rtoethvlsulfonYnaminolDropYl 


n-propyl 


2-methvl-2- rf methYl sulfonYnaminolpropYl 


n-butyl 


2-niethvl-2- methvlsulfonYDaminolpropYl 

A^ AAA^/ VAA / A Atf 1 \ AAA^r VaA _/ AW A%^*A J A ^V^AAAAAA^^ | WT J 


benzyl 

J. 


2-methYl-2-rrmethvlsiilfonYllanunolpropYl 


2-methoxyethyl 


2-methYl-2-rfniethYlsulfonYl)aminolpropYl 


2-hydroxyethyl 


2-fisobutYrYlaminoV2-niethYlpropYl 


hydrogen 


2-('isobutvrYlaminoV2-methylpropyl 


methyl 


2-fisobutYrylamino)-2-methylpropyl 


ethyl 


2-fisobutYrYlaniinoV2-methylpropyl 


n-propyl 


2 - (i sobuty ry lamino)-2-methy Ipropy 1 


n-butyl 


2-fisobutYrYlanimoV2-methylpropyl 


benzyl 


2-fisobutYrYlaminoV2-methylpropyl 


2-methoxyethyl 


2-fisobutYrYlamino>2-methylpropyl 


2-hydroxyethyl 


2-methyl-2-f(pyridin-3-ylcarbonyl)anuno1propyl 


hydrogen 


2-methyl-2-r(pyridin-3-ylcarbonyl)aminolpropyl 


methyl 


2-methy 1-2- [(pyndin-S -y Icarbony l)aminolpropy 1 


ethyl 


2-niethyl-2-r(pyridin-3-ylcarbonyl)ammolpropyl 


n-propyl 


2-methyl-2-rCpyridin-3-ylcarbonyl)aminolpropyl 


n-butyl 


2-methyl-2-f(pyridin-3-ylcarbonyl)aminolpropyl 


benzyl 


2-methYl-2- f (py ridin-3 -y Icarbony l)aminolpropyl 


2-methoxyethyl 
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2-methyl-2-r(pyridin-3-vlcarbonYl)aminolpropYl 


2-hydroxyethyl 


2-(r(isopropylamino)carbonyllamino)-2-methvIpropvl 


hydrogen 


2-{r(isopropylamino)carbonyllaminoV2-methyIpropvl 


methyl 


2- ( r(isopropylainino)carbony llamino l-2-methYlpropYl 


ethyl 


2-{r(isopropyIamino)carbonyllamino}-2-methylpropyl 


n-propyl 


2- { r(isopropylamino)carbonyllamino}-2-methy Ipropyl 


n-butyl 


2-(r(isopropylamino)carbonyllamino>-2-methylpropYl 


benzyl 


2-{r(isopropylamino)carbonyllamino>-2-methylpropyl 


2-methoxyethyl 


2- { r(isopropylamino)carbonyllamino)-2-methy Ipropyl 


2-hydroxyethyl 


2-(acetylamino)-2-methylpropyl 

~' * i. J. — C did 


hydrogen 


2-(acetylammoV2-methylpropyl 


methyl 


2-(acetylamino)-2-methylpropyl 

\ ■ if ...1... / ■/ \* ^fj* 


ethyl 


2-(acetylamino)-2-methylpropyl 


n-propyl 


2-(acetylaniino)-2-methylpropyl 


n-butyl 


2-(acetylaminoV2-methvlpropYl 


benzvl 


2-(acetylaminoV2-methylpropvl 


2-methoxyethyl 


2-(acetvlaniinoV2-methvlproDYl 


2-hvdroxYethYl 


4-f 4-pYridin-2-vlpiperazin- 1 - yHbutvl 


hvdroeen 


4-(4-pyridin-2-Ylpiperazin- 1 -vDbutYl 


methyl 


4-(4-pyridin-2-vlpiperazin- 1 -YDbuty 1 


ethyl 


4-(4-pyri(jin-2-ylpiperazin- 1 -y Dbutyl 


n-propyl 


4.(4.pyridin-2-ylpiperazin- 1 -y l)butyl 


n-butyl 


4-(4-pyridin-2-ylpiperazin- 1 -y l)buty 1 


benzyl 


4-(4-pyridin-2-ylpiperazin- 1 -y l)butyl 


2-methoxyethyl 


4-(4-pyridin-2-y Ipiperazin- 1 -y l)butyl 


2-hydroxyethyI 


3 -(3 -pyridin-3 -ylisoxazol-5 -y l)propy 1 


hydrogen 


3 -(3 -py ridm-3 -ylisoxazol-5 -y l)propy 1 


methyl 


3-(3-pyridin-3-ylisoxazol-5-yl)propyl 


ethyl 


3 -(3 -pyridin-3 -ylisoxazol-5-y l)propyl 


n-propyl 


3 -(3 -pyridin-3 -y lisoxazol-5-y l)propyl 


n-butyl 


3-(3-pyridin-3-ylisoxazol-5-yl)propyl 


benzyl 


3-(3-pyridin-3-ylisoxazol-5-yl)propyl 


2-methoxyethyl 


3-(3 -pyridin-3-ylisoxazol-5-yl)propyl 


2-hydroxyethyl 



Certain exemplary compounds, including some of those described above in the 
Examples, have the following Formula (Ilia, Illb, IVa, Via, Vila, Villa, or IXa) and the 
following Ri, and Ra substituents, wherein each line of the table represents a specific 
5 compound. 



-506- 



wo 2006/107753 



PCT/US2006/011953 




Ilia mb rVa via 




Ri 


R2 


n-butvl 


hvdroeen 


n-butyl 


methyl 


n-butyl 


ethyl 


n-butyl 


n-propyl 


n-butyl 


n-butyl 


n-butyl 


benzyl 


n-butyl 


2-methoxyethyl 


n-butyl 


2-hydroxyethyl 


4-aminobutyl 


hydrogen 


4-aniinobutyl 


methyl 


4-aminobutyl 


ethyl 


4-aminobutyl 


n-propyl 


4-aminobutyl 


n-butyl 


4-aminobutyl 


benzyl 


4-aniinobutyl 


2-methoxyethyl 


4-aiiiinobutyl 


2-hydroxyethyl 


2-amino-2-methylpropyl 


hydrogen 


2-amino-2-niethylpropyI 


methyl 


2-amino-2-methylpropyl 


ethyl 


2-ammo-2-methylpropyl 


n-propyl 


2-amino-2-methylpropyl 


n-butyl 


2-amino-2-methylpropyl 


benzyl 


2-amino-2-methylpropyl 


2-methoxyethyl 


2-amino-2-methylpropyl 


2-hydToxyethyl 


4-acetoxybutyl 


hydrogen 


4-acetoxybutyl 


methyl 


4-acetoxybutyl 


ethyl 
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4-acetoxybutyl 


n-propyl 


4-acetoxybutyl 


n-butyl 


4-acetoxybutyl 


ben2yl 


4-acetoxybutyl 


2-methoxyethyl 


4-acetoxybutyl 


2-hydroxyethyl 


4-(methyIsulfonyl)butyl 


hydrogen 


4-(methylsulfonyl)butyl 


methyl 


4-{methylsulfonyl)butyl 


ethyl 


4-(methylsulfonyI)butyl 


n-propyl 


4-(methylsulfonyl)butyl 


n-butyl 


4-(methylsulfonyl)butyl 


benzyl 


4-(methylsulfonyl)butyl 


2-methoxyethyl 


4-(methylsulfonyl)butyl 


2-hydroxyethyl 


3-(phenylsulfonyl)propyl 


hydrogen 


3-(phenylsulfonyl)propyl 


methyl 


3 -(pheny Isulfony l)propyl 


ethyl 


3-(phenylsulfonyl)propyl 


n-propyl 


3 -(phenylsulfonyl)propyl 


n-butyl 


3 -(pheny Isulfony l)propyl 


benzyl 


3-(phenylsulfonyl)propyl 


2-methoxyethyl 


3 -(phenylsulfony l)propyl 


2-hydroxyethyl 


2-niethyl-2-r2-(methylsulfonyl)ethoxylpropyl 


hydrogen 


2-methyl-2-r2-(methylsulfonyl)ethoxylpropyI 


methyl 


2-methyl-2-r2-(methylsulfonyl)ethoxylpropyl 


ethyl 


2-methyl-2-[2-(methylsulfonyl)ethoxylpropyl 


n-propyl 


2-methyl-2-[2-(methylsulfonyl)ethoxylpropyl 


n-butyl 


2-methyl-2-r2-(methylsulfonyl)ethoxylpropyl 


ben2yl 


2-niethyl-2-r2-Cmethylsulfonyl)ethoxylpropyl 


2-methoxyethyl 


2-methyl-2-r2-(methylsulfonyl)ethoxylpropyl 


2-hydroxyethyl 


4-Caniinosulfonyl)butyl 


hydrogen 


4-(aminosulfonyl)butyl 


methyl 


4-(aminosulfonyl)butyl 


ethyl 


4-(aminosulfonyl)butyl 


n-propyl 


4-(aminosulfonyl)butyl 


n-butyl 


4-(anunosulfonyl)butyl 


benzyl 


4-(ammosulfonyl)butyl 


2-methoxyethyl 


4-(aniinosulfonyl)butyl 


2-hydroxyethyl 


4-[(methylammo)sulfonyI]butyl 


hydrogen 


4-r(methylamino)sulfonyllbutyl 


methyl 


4-r(niethylamino)sulfonyllbutyl 


ethyl 


4-r(methylamino)sulfonyllbutyl 


n-propyl 


4-r (methylamino)sulfonyllbutyl 


n-butyl 


4-r(methylamino)sulfonyllbutyl 


benzyl 


4- f (methy lamino)sulfony 1 Ibuty 1 


2-methoxyethyl 


4-r(niethylainmo)sulfonyllbutyl 


2-hydroxyethyl 


4-r(diinethylammo)sulfonyllbutyl 


hydrogen 
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L^uuiiciiiy icuiiuiu joiULsjiiy i j u uij i 


iiicLiiyi 


^1 v.uiincinyiaiiiiiiu jouixuiijr ijouLy i 


cuiyi 


t~l ^ujjiicuiyxciinjjQUyoiuiuiijr i juuiyi 


n-propyi 


* \ \Uiiiicuiyiaiiiiiiu ^DiiiJiuiiy 1 j uuiy i 


Il"DUiyi 


^uiiiicinyxaiiiiiio jDuiiunyij uuiy i 


Dcnzyi 


^uiinciiiyxaiiiiiio jsiujiuiiyi j uuiyi 


z-'iiicuiOAycinyi 


^[^Qiiiicinyiaininu jsuiioiiyi jDuiyi 


z-nyuroxyeiiiyi 


-c*-[^v^yoiupiupyiwar Dony 1 ^dmiiiu j-^-iiiCuiyipropyi 


nyurugcn 


1 v^yciuprupy luai Dony 1 ^dmuio r2i"iiicinyiprupy i 


mcinyi 


v^y^^*-'P*opyi^^Dunyi jainiiio -z-mcinyipropyi 


cmyi 


v^y^*^pi^^py^^*^^^**y^ ^aixiinoj-z-rncinyipropyi 


n-propyi 


^ 1 v^y^*t)propyicarDoiiyi jamino |~z-nieinyipropyi 


n-Duiyi 


^1 v*'y*'*t>propyicarouiiyi jaininoj-'Z**incinyipropyi 


r\ An 7 1 

oenzyi 


•^1 1 vyciupropyiL/druuEiyi jainino j-z-ineinyipropyi 


z-rnexnoxycinyi 


^1 it^yi/iopropyicaTDonyi jarninoj^z-niGuiyipropyi 


z-nyaroxyeinyi 


z-iucuiyi-z-v^propionyiaiiiino ^propyl 


nyarogen 


z-ineiny i-z-^propionyioinino jpropyi 


meinyi 


z-iucuiyi-z-^propionyiaiiiino ^propyl 


exnyi 


z-iiicxnyi-z-v,propionyianiino^propyi 


V%^^X<t^X 1*1 

n-propyi 


z-incxnyi-z-vPAopionyiaiiiinojpropyi 


n-Dxiiyi 


/-niexnyi-z-y3ropionyiamino jpropyi 


oenzyi 


z-mcinyi-z-^propionyianiino jpropyi 


z-mexnoxyexnyi 


z-meTiiyi-z-^propionyianiinojpropyi 


z-nyaroxyexnyi 


^«l^£f-imoro Dcnzoy 1 jainino j-z-ineuiy ipropyi 


ayarogen 


z-| ^4-iiuoroDenzoyi jamino i-z-metnyipropyi 


metnyi 


z-tv^-iiuoroDcnzoyi jamino i-z-metnyipropyi 


einyi 


z-| ^^^-iiuoroDenzoyi jainiiio i-z-nicinyipropyi 


n-propyi 


z-| ^H'-iiuoroDcnzoyijaiiiiiio |-z-ineuiyipiopyi 


n-Duiyi 


z-L^*T-iiuoroDciizoyi idniino [•"Z-niciiiyipropyi 


no'n TX7 1 

Dcnzyx 


z-j^^H—iiuuiuuciizoyi j«dxiiinu i-z-nieijiyipropyi 


z-rnciiioxy ciny 1 


-^"[^T'~iiuuruuciizuy 1 ^ainino "Z-mcuiyiprupyi 


z-nyuruAyeLiiyi 


-^"1 V^-^j" uliiuuruuciizoyijaiiiinu i-z-iucuiyipropyi 


nyorogeii 


z~ ,H*uiiiuuru Dcnzoy 1 jaimno *z~iiiwuiy ipropy i 


m aI* Vvf T 1 

memyi 


z - J - uiii uuro Dcnzoy i ^dinino j -z -me iny ipropy i 


cuiyi 


z-i\j,H— uiiiuoroDcnzoyi jamino i-z-iTicxiiy ipropy i 


n-propyi 


z- ^jjH— uiiiuoroDenzoyi yaininoj -z-rneuiy ipropy i 


n-Duxyi 


z-| J ,H-aiiiuoroocnzoyi yaiuino j-z-iuciny ipropyi 


oenzyi 


z- i^jjH-uinuoroDenzoyi janiinoj-z-rncinyipropyi 


z-niexiioxycxxiyi 


[\-y}^ uiiiuvjiL/uciiZiL/yi ^aiiiiiiu |"Z iiicuiy ipiupyi 


^ uy ui uAy vLiiy i 


2-methyl-2-r(pyridin-4-ylcarbonyl)aminolpropyl 


hydrogen 


2-methyl-2-|'(pyridin-4-ylcarbonyl)aminolpropyl 


methyl 


2-methyl-2-f(pyridin-4-ylcarbonyl)aminolpropyl 


ethyl 


2-methyl-2-r(pyridin-4-ylcarbonyl)aminolpropyl 


n-propyl 


2-methyl-2-r(pyridin-4-ylcarbonyl)aminolpropyl 


n-butyl 


2-methyl-2-r(pyridin-4-ylcarbonyl)amino1propyl 


benzyl 


2-methyI-2-r(pyridin-4-ylcarbonyl)aminolpropyl 


2-methoxyethyl 
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2-methyl-2-f(pyridin-4-ylcarbonyl)ammolpropyI 


2-hydroxyethyI 


3-(3-methylisoxazol-5-yl)propyl 


hydrogen 


3-(3-methylisoxazol-5-yl)propyl 


methyl 


3-(3-methylisoxazol-5«-yl)propyI 


ethyl 


3-(3-methylisoxazol-5-yl)propyl 


n-propyl 


3-(3-methylisoxazol-5-yl)propyI 


n-butyl 


3-(3-methylisoxa2ol-5-yl)propyl 


benzyl 


3-(3-methylisoxazol-5-yl)propyl 


2-methoxyethyl 


3-(3-methylisoxa2ol-5-yl)propyl 


2-hydroxyethyl 


3-(3-isopropyllisoxazol-5-yl)propyl 


hydrogen 


3-(3-isopropyllisoxazol-5-yl)propyl 


methyl 


3-(3-isopropyllisoxazol-5-yl)propyl 


ethyl 


3-(3-isopropyllisoxazol-5-yl)propyl 


n-propyl 


3-(3-isopropylIisoxazol-5-yl)propyl 


n-butyl 


3-(3-isopropyllisoxazol-5-yI)propyl 


benzyl 


3-(3-isopropyllisoxazol-5-yl)propyl 


2-methoxyethyl 


3-(3-isopropyllisoxazol-5-yl)propyl 


2-hydroxyethyl 


3-(3-phenylisoxazol-5-yl)propyl 


hydrogen 


3-(3-phenylisoxazol-5-yl)propyl 


methyl 


3-(3-phenyIisoxazol-5-yl)propyl 


ethyl 


3-(3-phenylisoxazol-5-yl)propyl 


n-propyl 


3-(3-phenylisoxazol-5-yl)propyl 


n-butyl 


3 - (3 -pheny li soxazo 1- 5 -y l)propy 1 


benzyl 


3 -(3 -pheny lisoxazol-5 -yl)propyl 


2-methoxyethyl 


3-(3-phenylisoxazol-5-yl)propyl 


2-hydroxyethyl 


4-(3,5,5-trimethyH,2,4-oxadiazol-4(5H)-yl)butyl 


hydrogen 


4-(3.5,5-trimethyI-l,2,4-oxadiazol-4(5H>yl)butyl 


methyl 


4-(3,5,5-trimethyl-l,2,4-oxadiazol-4(5H)-yl)butyl 


ethyl 


4-(3,5,5-trimethyl-l,2,4-oxadiazol-4(5H)-yl)butyl 


n-propyl 


4-(3 ,5,5-trimethyl- 1 ,2,4-oxadiazol-4(5H)-y l)butyl 


n-butyl 


4-(3,5,5-trimethyl-l,2,4-oxadiazol-4(5H)-yl)butyl 


benzyl 


4-(3,5,5-trimethyl-l,2,4-oxadia2ol-4(5H)-yl)butyl 


2-methoxyethyl 


4-(3,5,5-trimethyl-U2,4-oxadiazol-4(5H)-yl)butyl 


2-hydroxyethyl 


4-(3-methyl- 1 -oxa-2,4-diazaspiror4.41non-2-en-4-yl)butyl 


hydrogen 


4-(3-methyl-l-oxa-2,4-diazaspiro['4.41non-2-en-4-yl)butyl 


methyl 


4-(3-methyl-l-oxa-2,4-diazaspirof4.41non-2-en-4-yl)butyl 


ethyl 


4-(3 -methyl- 1 -oxa-2,4-diazaspiror4.41non-2-en-4-yI)butyl 


n-propyl 


4-(3-inethyH-oxa-2,4-diazaspiror4.41non-2-en-4-yl)butyl 


n-butyl 


4-(3-methyH-oxa-2,4-diazaspiror4,41non-2-en-4-yl)butyl 


benzyl 


4-(3-methyH-oxa-2,4-diazaspiror4.41non-2-en-4-yl)butyl 


2-methoxyethyl 


4-(3-methyl-l-oxa-2,4-diazaspiror4.41non-2-en-4-yl)butyl 


2-hydroxyethyl 


pent-4-ynyl 


hydrogen 


pent-4-ynyl 


methyl 


pent-4-ynyl 


ethyl 


pent-4-ynyl 


n-propyl 


pent-4-ynyl 


n-butyl 
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pent-4-ynyl 


benzyl 


pent-4-ynyl 


2-methoxyethyl 


pent-4-ynyl 


2-hydroxyethyl 



Certain exemplary compoimds, including some of those described above in the 
Examples, have the following Fonnula (Ilia, Illb, IVa, Via, Vila, Villa, or IXa) and the 
following Ri, and R2 substituents, wherein each line of the table represents a specific 
5 compound. 




Vila Villa IXa 

10 



Ri 


R2 


aminomethvl 


hvdroeen 


aminomethyl 


methyl 


aminomethyl 


ethyl 


aminomethyl 


n-propyl 


aminomethyl 


n-butyl 


aminomethyl 


benzyl 


aminomethyl 


2-methoxyethyI 


aminomethyl 


2-hydroxyethyl 


piperidin-4-ylmethyl 


hydrogen 


piperidin-4-ylmethyl 


methyl 


piperidin-4-ylmethyl 


ethyl 


piperidin-4-ylmethyl 


n-propyl 


piperidin-4-ylmethyl 


n-butyl 


piperidin-4-ylmethyl 


benzyl 


piperidin-4-ylmethyI 


2-methoxyethyl 


piperidin-4-ylmethyI 


2-hydroxyethyl 


( 1 -benzy lpiperidin-4-y Omethyl 


hydrogen 
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(1 -benzylpiperidin-4-yl)methyl 


methyl 


( 1 -benzylpiperidin-4-Yl)methYl 


ethyl 


(1 -benzvlpiperidin-4'-yl)methyl 


n-propyl 


(l-ben2ilpiUdin.4-yl)methyl 


n-butyl 


(1 -benzylpiperidin-4-yI)methYl 


benzyl 


( 1 -benzylpiperidin-4-yl)inethyl 


2-methoxyethYl 


( 1 -benzy lpiperidin-4-y Dmethyl 


2-hydroxyethyl 


(1 -acetylpiperidm-4-yl)methyl 


hydrogen 


( 1 -acety Ipiperidm-4-y Omethy 1 


methyl 


( 1 -acetylpiperidin-4-y Dmethyl 


ethyl 


(l-acetylpiperidin-4-yl)methyl 


n-propyl 


( 1 -acetylpiperidin-4-y Dmethyl 


n-butyl 


( 1 -acetylpiperidin-4-y Dmethyl 


benzyl 


( 1 -acetylpiperidin-4-y Dmethyl 


2-methoxyethyl 

- - 


( 1 -acetylpiperidin-4-y Dmethyl 


2-hydroxyethyl 


{ 1 -r(propylamino)carbonyIlpiperidin"4-yD>methyl 


hydrogen 


{ 1 -r(propylamino)carbonyllpiperidin-4-yD> methyl 


methyl 


{ 1 -r(propylainmo)carbonynpiperidin-4-yD|methyl 


ethyl 


{ 1 -r(propylamino)carbonyllpiperidin-4-y Dimethyl 


n-propyl 


{l-[(propylamino)carbonyllpiperidin-4-yD)methyI 


n-butyl 


{ 1 -r(propylamino)carbonyllpiperidin-4-y Dimethyl 


benzyl 


{ 1 -r(propylamino)carbonyllpiperidin-4-yD>methyl 


2-methoxyethyl 


{ 1 -r(propylamino)carbonyllpiperidin-4-yD) methyl 


2-hydroxyethyl 


f 1 -(methylsulfony Dpiperidm-4-yllmethyl 


hydrogen 


r 1 -{methylsulfony Dpiperidin-4-yllmethyl 


methyl 


r 1 -{methylsulfony Dpiperidin-4-yllmethyl 


ethyl 


r 1 -{methylsiilfonyDpiperidin-4-yllmethyl 


n-propyl 


r 1 -{methy lsulfonyDpiperidin-4-y Hmethyl 


n-butyl 


ri-{methyIsulfonyDpiperidin-4-yllmethYl 


benzyl 

- 


\ 1 -{methy lsulfonyDpiperidin-4-yllmethyl 


2-methoxyethyI 


f 1 -(methy lsulfonyl)piperidinr4-yllmethyl 


2-hydroxyethyl 


2-f{4-fluorobenzoyDaminolethyl 


hydrogen 


2-[(4-fluorobenzoyDaminolethyl 


methyl 


2- [{4-fluorobenzoy Damino! ethyl 


ethyl 


2- f (4-fluorobenzoy Daminol ethyl 


n-propyl 


2- r{4-fluorobenzoy Daminolethy 1 


n-butyl 


2- r{4-fluorobenzoy Daminol ethyl 


benzyl 


2-r(4-fluorobenzoyl)aminolethyl 


2-methoxyethyl 


2- [{4 -fluorobenzoy Daminol ethyl 


2-hydroxyethyl 


2-r{cycIopropylcarbonyl)aminolethyI 


hydrogen 


2-r(cyclopropylcarbonyl)aminolethyl 


methyl 


2-[(cyclopropylcarbonyDaminolethyl 


ethyl 


2-r{cyclopropylcarbonyl)aminolethyl 


n-propyl 


2-r(cyclopropylcarbonyl)aminolethyl 


n-butyl 


2-r{cyclopropyIcarbonyDaniinolethyl 


benzyl 


2- r(cyclopropylcarbonyl)aminolethy 1 


2-methoxyethyl 
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9 -VivH rn wpth vl 

^ XI jf vj Ay V 111 jf 1 




hvHrriQPn 


O-f npptvlflinitirk^ptlivl 

^^d^C/ljr icUlJJlliVr ^wUIjri 


lYlP'tflvl 

liiwiiiy 1 




ethvl 


O^f ftpptvlflTnifio^ptlivl 


n-nTAnvl 
11 pivpy 1 


^^d^&lj ICUiilJUl/ yVLilj 1 


11 LI uiy 1 


'^-^ arptvlnmino^pflivl 


HpriTvl 
L/^.>iA^y i 


4U \cL\^\i\.j icuiiijuiv/ j^uiy X 


"7 -tn ptVi nwptVivl 

lilwUlV/Ay wLllj' i 


^7 -^51 pptvl fltn 1 n A^ptVi v1 
^ yCiy^^vy lallLlLlKj ycu.ij'i 


-Viv H rn vvptHvl 
^ iiy ui \jAy viiiy i 


'^-^ "nro'nir^nvlfiTYii'nA'^pflivl 
\jyL\jiiy iaiijiiiiu js^uiy i 


livHrncpn 
iiy U-X ugvii 


Owmf T^TrtriirtrivlnTininA^ptVivl 


fMPthvl 
iiictiiy 1 


wpiuiiy ictiiiiiiu ^CLiiyi 


pfVivl 
uiy 1 


i& V.K^^K'*-^-^/ -^^-'^^-^^ JCUijr 1 


n-propyi 


^-^pl UjJlUllj lollllIlU ^vUiy 1 


ii-uuiy 1 




uciizyi 


i^^^prupiuiiy laiiiiiiu jcuiyi 


z "iiic u lu Ay c liiy 1 


^•"vprupiuiiy laiiiixiu jcmy i 


z.''iiy ill u Ay c Liiy i 


z-L\^iiiciiiyiauiioiiyi yoiiiiiio jcinyi 


iiyu-iugcii 


z-[v,ineLiiyisuiionyi yainiiio jeinyi 


meinyi 


z - [ ^^ni e iny 1 a ui 1 uny i^oinino J c iny 1 


ciiiyi 


z-| ^rucixiyisuiioiiyi ^ainiiiu icmyi 


n-propyi 


[^nicuiy isuiiuny 1 jaimnu |cmy i 


n~uuiyi 


z-[^ineinyibuiiuiiy i^diiiino jcinyi 


UdL6y 1 


Z'l ^incuiyioUiiuity 1 ^cuxiuxu icuiyi 


-m pfli Y V ptli vl 


z~ i^v^iiicuiy louiiuiiy i ^cuiiiiiujciiiy i 


^•^1 ly Lu vjAy c my i 


^ \ 1 J i -UlUAlUUloUllUciZrUllUlIl~Z"y lyCLLiy 1 


VivHrnQPTi 
iiy Kju. u^^ii 


Z"^ 1,1 'UiuAiu.uidutiiicizuiiuiii~Z'"y 1 ^myi 


TYIPtllvl 

iiicLJiy 1 


^"y^ 1,1 ''UiUAluL/loL^UiiClZiVJllLllliT^ y 1 yVtiiy 1 


ethvl 


^ \ 1 5 1 "UiUAiuuioUuiiazuiiuiii~z,-y 1 ^cLiiy 1 


11 piLFpy 1 


1 5 1 ~U1U AlUUloUlJUClZ.\JliU.lll""Zr"y 1 yCLliy 1 


n-hntvl 
11 uuvy X 


1 -rlir\YiHr\icoflii5i'7r4liHini-'5»vl\ptl*ivl 
Z**\ 1 9 1 ''UlUAlUUlDUUlla<c\/llUlll'"Z>*'y 1 ywUiy 1 


VlPTlTVl 

u^iiA«y 1 


1 -r1inYiHnicr\tVii Ji7olir1in-.'?-\/l'\pfHvl 
1,1 ~UlUAlU.VJioUliUaZ.UllUlll z»~y 1 j^vliy I 


0 -m pthn wpfh vl 

^ lllwtll\/Ajr VUiy 1 


0—^1 1 _/1irtYir1oi cr*+Vii ciTrili/liri— 0— vl'Xp'tVivl 

^"^^ 1 yi ~uiUAJUUiDUUUazuiiLiiii**Zi*"y lywuiy 1 


-ItV H Y VP tVl V 1 

^~i ly ui u Ay & uiy i 


0™/ r/' ptlivlfiiniiTirt"^P5iTHonvnfHTiinA\p'tlivl 
z I [ v^vuiy icuiiiiii/ ^ccu uuixy i j oiiiiiiu / c iiiy i 


HvHrncypn 
iiy ui ^^1 1 


Z" \ i^^^ciny laiiiiiio jcdi Dony i lauiinu / cuiy i 


♦n pf l^v 1 
111 c Uiy 1 


0—/ pfli\/l5nninri'\f*siTl>finvn5irniiiA\pfVivl 

^ I [v^viiy icuiiiuu )\^cix uuiiyijcuiiiiiu /ciiiy 1 


pthvl 
vuiy 1 


0— / pi'lri/l c*ininr4^r»cn*V\r*n"\/n5iiTiinr\\ pfVivl 
^ I LV^^^y ^^^^^''^^ /Ooi UUliyiJallllllw/ vlliy 1 


n-propyi 


Z"\ |^\^ciiiy icLiiiiliu ^ocuouiiyijcuiiiiiu/ciiiy 1 


ii~uuuy 1 


9-/ rr ptVivlaminn^carKnnvnaminn^ptlivl 


benTvl 


2-{ [(ethylamino)carbonyllamino)ethyl 


2-methoxyethyl 


2- { [(ethylamino)carbonyllajnino) ethyl 


2-hydroxyethyl 


2-( { r(3 ,4-difIuorophenyl)aminolcarbony 1} amino)ethy 1 


hydrogen 


2-({r(3,4-difIuorophenyl)aminolcarbonyl}aniino)ethyl 


methyl 


2-( { [(3 ,4-difluoropheny Oaminolcarbony 1 } amino)ethy 1 


ethyl 


2-( { r(3 ,4-difluoropheny Oaminolcarbony 1 } ainino)ethyl 


n-propyl 


2-( { r(3 ,4-difluorophenyl)aininolcarbonyl } amino)ethyl 


n-butyl 
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2-( { r(3 ,4-difluoropheny l)amino1carbony 1 ) amino)ethYl 


benzyl 


2-({f(3,4-difluoroDhenyl)aminolcarbonyl}amino)ethyl 


2-methoxyethyl 


2-((r(3,4«difluorophenyl)amino1carbonYl)amino)ethvl 


2-hydroxyethyl 


2-( { [(4-fluorophenyl)amino1carbony 1 } ainino)ethy 1 


hydrogen 


2-({r(4-fluorophenyl)aniinolcarbonyUamino)ethyl 


methyl 


2-( { r(4-fluorophenyl)aniinolcarbonYl 1 ainino)ethYl 


ethyl 


2-( { [(4 -fluoropheny Daminolcarbonyl ) amino^ethvl 


n-propyl 


2-( { r(4-fluoropheny Daminolcarbonyl ) amino^ethvl 


n-butyl 


2-( { r(4-fluoropheny l)aminolcarbony 1 ) amino)ethvl 


benzyl 


2-( { r(4-fluorophenyl)aminolcarbonyl ) amino)ethy 1 


2-methoxyethyl 


2-({ r(4-fluorophenyl)aminolcarbonyl) aminokthvl 


2-hydroxyethyl 


2- { r(isopropyIamino)carbonyn amino ) ethyl 


hydrogen 


2- { Kisopropy lammo)carbonyllamino ) ethyl 


methyl 


2- { r(isopropylammo)carbony llamino ) ethyl 


ethyl 


2- { r(isopropylamino)carbonyllamino 1 ethyl 


n-propyl 


2- ( f(isopropylamino)carbonyllamino) ethyl 


n-butyl 


2- { f(isopropylamino)carbony llamino ) ethyl 


benzyl 


2- ( |"(isopropylamino)carbonynamino) ethyl 


2-methoxyethyl 


2- { r(isopropylamino)carbony llamino ) ethyl 


2-hydroxyethyl 


2-r(ethoxycarbonynamino1ethvl 


hydrogen 


2-r(ethoxycarbonyl)aminolethyl 


methyl 


2-r(ethoxycarbonyl)aminolethyl 


ethyl 


2-r(ethoxycarbonyl)aminolethyl 


n-propyl 


2- [(ethoxycarbony Daminolethy 1 


n-butyl 


2-r(ethoxycarbonyl)aminolethvl 


benzyl 


2-r(ethoxycarbonyl)aminolethyl 


2-methoxyethyl 


2-r(ethoxycarbonyl)aminolethyl 


2-hydroxyethyl 


24(morpholin-4-ylcarbonyl)aminolethvl 


hydrogen 


2-r(morpholin-4-ylcarbonyl)aminolethyl 


methyl 


2-r(morpholin-4-ylcarbonyl)aminolethyl 


ethyl 


2-r(morpholin-4-ylcarbonyl)aniinolethyI 


n-propyl 


2-r(morpholin-4~ylcarbonyl)aminolethyl 


n-butyl 


2-r(morpholin-4-ylcarbonyl)aminolethyl 


benzyl 


2-[(morpholin-4-ylcarbonynaminolethyl 


2-methoxyethyl 


2- r(inorphoiin-4-ylcarbony Oaminolethy 1 


2-hydroxyethyl 


hydroxymethyl 


hydrogen 


hydroxymethyl 


methyl 


hydroxymethyl 


ethyl 


hydroxymethyl 


n-propyl 


hydroxymethyl 


n-butyl 


hydroxymethyl 


benzyl 


hydroxymethyl 


2-methoxyethyl 


hydroxymethyl 


2-hydroxyethyl 


2-methyl-2-(methylsulfonyl)propyl 


hydrogen 


2-methyl-2-(methylsulfonyl)propyl 


methyl 


2-methyl-2-(methylsulfonyl)propyl 


ethyl 
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Jic liiy 1-^ - ^mc uiy i o uiioiiy i ) propyl 


YX YX^^V VXX T 1 

n-propyi 


z-incuiyi-z-^^incuiyjsuJioiiyi jpropyi 


n-DUiyi 


z-xncinyi-z-^Lneinyisuiionyi ^propyl 


Dexizyi 


z-inciny i-iC-v^inoUiyisuiiojiy 1 ^propyl 


z-meiDOxyetnyi 


z-meinyi-z-^^mcinyisuiionyi ^propyl 


z-ny oroxy einy i 


-^-meuiy i-z-\ \ Z'^v^ineinyisuiionyx ^emyi janiino jpropyi 


nyorogen 


-^-inciiiy i-z-\ 1 z--^iiicLnyiauiionyi jeinyi icunmo /propyi 


^•vx ixx r 1 

nieinyi 


z,-iiicuiyi-z.-\ z-^iucinyi&uiionyijcinyi loinino propyl 


einyi 


z-iiicuiy \ z-^^iucuiyisuiiony 1 jcinyi jainiiio /propyl 


n-propyi 


Z"nicinyi-i^-t ^ v.i^^"iyi5suiionyi yeinyijaiiiiiio / propyl 


n-Duiyi 


z,-inciJiyi-z-\ 1 z-^^iiicinyibiiiionyi jeinyi |ainino/ propyl 


Denzyi 


z-ixieuiyi-z- { [z-^xncuiyisuiionyi jeinyijainiiio / propyl 


z-meinoxyeinyi 


z-uicuiyi-z- \ [z-v.nieiiiyisuiionyi jeinyi | amino ; propyl 


z-nyuroxyetnyi 


j-^^^nieinyisuiionyiyaiiiino propyl 


nyorogen 


j-[^^nieuiyisuiionyi jainino ipropyi 


metnyi 


:)-ll^iiieinyisuiionyi jaminojpropyi 


etnyl 


^ixieuiyisuiionyi jamino ipropyi 


n-propyl 


j-[^^nieinyisuiionyijaniino ipropyi 


n-butyl 


:) - 1 (^metny 1 suiiony i jamino propyl 


benzyl 


j-[inieinyJsuiionyi)anuno propyl 


z-metnoxyeinyl 


3 - [tmetiiyisuiionyl jamino Ipropy l 


2-hydroxyethyl 


2-cyano-2-methylpropyl 


hydrogen 


z-cyano-z-metiiy ipropyi 


metnyj 


z-cyano-z-meijiyipropyi 


einyi 


z-cyano-z-metJiyipropyi 


n-propyi 


z-cyano-z-ineiny ipropyi 


n-Dutyi 


z-cyano-z-ineuiyipropyi 


Denzyi 


z-cyoiio-z-nieiiiyipropyi 


z-meinoxyeinyi 


T OX7Ql^^%_T ♦inOTrl'X?!*^*'/^'*^'!/! 

z-cyaiio-z-iuciny ipropyi 


z-nyaroxyeinyi 


j-v j-Duxyiisoxazoi-j-yi ^propyl 


nyorogen 


j-Duxyiisoxazoi-j-yi jpropyi 


^^^rx« ■ 1 

meinyi 


j)'"V'^-Duiyiisoxazoi-j-yi jpropyi 


einyi 


J "ouxyiisoxozoi- J -y 1 jpropy i 


n-propyi 


3*^^ j-Duiyiisoxazoi-j-yi jpropyi 


n-Duiyi 


j-^^ j-Duiy iisoxozoio-yi ^propyl 


Denzyi 


j-^^ j-Dutyiisoxazoi-j-yi ^propyl 


z -metnoxy etnyl 


j-^^ j-Duiyiisoxozoi-j-yi jpropyi 


z-nyaroxyetnyi 


j-(^j-piienyiisoxazoi-j-yi jpropyi 


nyorogen 


^ J •* pi iciiy ii i^u A<tz>u 1 ~ J ~ y 1 /pi opy i 


meuiyi 


3 -(5 -pheny lisoxazol-3 -y l)propy 1 


ethyl 


3 -(5 -pheny lisoxazol-3 -y l)propyl 


n-propyl 


3-'(5-phenylisoxazol-3-yl)propyl 


n-butyl 


3-(5-phenylisoxazol-3-yl)propyl 


benzyl 


3-(5-phenylisoxazol-3"yl)propyl 


2-niethoxyethyl 


3-(5-phenylisoxazol-3-yl)propyl 


2-hydroxyethyl 


3-(5-pyridin-3-ylisoxazol-3-yl)propyl 


hydrogen 
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3 -(5-pyridin-3 -y lisoxazol-3 -y l)propyl 


methyl 


3-(5-pyridin-3-ylisoxazol-3-yl)propyl 


ethyl 


3-C5-pYridin-'3-ylisoxazol-3-yI)propyl 


n-propyl 


3-C5-pyridin-3-ylisoxazol-3-yl)propyl 


n-butyl 


3-(5-pyridin-3-ylisoxazol-3-yl)propyl 


benzyl 


3-(5-pyridm-3 -y lisoxazol-3 -yl)propyl 


2-methoxyethyl 


3-(5-pyridin-3-y lisoxazol-3 -yl)propyl 


2-hydroxyethyl 


4-(hydroxyimino)butyl 


hydrogen 


4-(hydroxyiinino)butyl 


methyl 


4-(hydroxyimino)butyl 


ethyl 


4-(hydroxyimino)butyl 


n-propyl 


4-(hydroxyiinino)butyl 


n-butyl 


4-(hydroxyiinino)butyl 


benzyl 


4-(hydroxyimino)butyl 


2-methoxyethyl 


4-(hydroxyimino)butyl 


2-hydroxyethyl 


4-(methoxyimino)butyl 


hydrogen 


4-(methoxyimino)butyl 


methyl 


4-(methoxyimino)butyl 


ethyl 


4-(methoxyimino)butyl 


n-propyl 


4-(methoxyimino)butyl 


n-butyi 


4-(methoxyimino)butyl 


benzyl 


4-(inethoxyimino)butyl 


2-methoxyethyl 


4-(methoxyimino)butyl 


2-hydroxyethyl 


5-amino-5-(hydroxyimino)pentyl 


hydrogen 


5 -amino- 5 -(hydroxy imino)pentyl 


methyl 


5-amino-5-(hydroxyimino)pentyl 


ethyl 


5-amino-5-(hydroxyimino)pentyl 


n-propyl 


5-amino-5-(hydroxyimino)pentyl 


n-butyl 


5-amino-5-(hydroxyimino)pentyl 


benzyl 


5-amino-5-(hydroxyimino)pentyl 


2-methoxyethyl 


5-amino-5-(hydroxyimino)pentyl 


2-hydroxyethyl 


3 -( 1 /y-pyn'ol-3 -y l)propy 1 


hydrogen 


3 -( 1 //-pyrrol-3 -y l)propy 1 


methyl 


3 -( 1 //-pyrrol-3 -y l)propy 1 


ethyl 


3 -( 1 //-pyrrol-3 -y l)propy 1 


n-propyl 


3 -( 1 //-pyrrol-3 -y l)propy 1 


n-butyl 


3 -( 1 //-pyrrol-3 -y l)propy 1 


benzyl 


3 -( 1 //-pyrrol-3 -y l)propy 1 


2-methoxyethyl 


3 -C 1 //-pyrrol-3 -y l)propy 1 


2-hydroxyethyl 


3-(l -benzyl- 1 H-pyrrol-3-yl)propyl 


hydrogen 


3 -(1 -benzyl- 1 H-pyrrol-3-yl)propy 1 


methyl 


3 -( 1 -benzyl- 1 H-py rrol-3 -y l)propy 1 


ethyl 


3-(l -benzyl-1 H-pyrrol-3-yl)propyl 


n-propyl 


3 -( 1 -benzyl- 1 H-pyrrol-3 -y l)propy 1 


n-butyl 


3 -( 1 -benzyl- 1 H-pyrrol-3 -yl)propy 1 


benzyl 


3 -( 1 -benzyl- 1 H-pyrrol-3 -y l)propy 1 


2-methoxyethyl 
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j-^ 1 - DciLcy 1- 1 xi-pyrroio-yi ^propyl 


z-nyaroxyeuiyi 


3-f 1 -Den5^1-2 S-flilivHrn-1 T-T-nvrrnl-'^-vnnm'nvl 




3 -( 1 -benzyl-2,5-dihydro- 1 H-pyrrol-3-yl)propyl 


methyl 


B-C 1 -benzyl-2.5-dihydro- 1 H-pyrrol-3-yl)propyl 


ethyl 


3 -( 1 -ben2y 1-2,5 -dihydro- 1 H-py rrol-3 -y l)propy 1 


n-propyl 


3-( I -benzyl-2,5-dihydro-l H-pyrrol-3-yl)propyl 


n-butyl 


3-(l -benzyl-2,5-dihydro- 1 H-pyrrol-3 "yl)propyl 


benzyl 


3 -( 1 -benzy 1-2,5-dihy dro- 1 H-py rrol-S-yDpropyl 


2-methoxy ethyl 


3 -( 1 -benzy I-2,5-dihy dro- 1 H-pyrroI-3-y Dpropy 1 


2-hydroxyethyl 



Compounds of the invention have been found to modulate cytokine biosynthesis by 
inducing the production of interferon a and/or tumor necrosis factor a v^hen tested using 
5 the method described below. 

CYTOKINE INDUCTION IN HUMAN CELLS 
An in vitro human blood cell system is used to assess cytokine induction. Activity 
is based on the measurement of interferon (a) and tumor necrosis factor (a) (IFN-a and 
10 TNF-a, respectively) secreted into cxilture media as described by Testerman et al. in 
"Cytokine Induction by the Immunomodulators Imiquimod and S-27609", Journal of 
Leukocyte Biology, 58, 365-372 (September, 1995). 

■ > 

Blood Cell Preparation for Culture 

1 5 Whole blood from healthy human donors is collected by venipuncture into 

vacutainer tubes or syringes containing EDTA. Peripheral blood mononuclear cells 
(PBMC) are separated from whole blood by density gradient centrifugation using 
HISTOPAQUE-1077 (Sigma, St. Louis, MO) or FicoU-Paque Plus (Amersham 
Biosciences Piscataway, NJ). Blood is diluted 1:1 with Dulbecco's Phosphate Buffered 

20 Saline (DPBS) or Hank's Balanced Salts Solution (HBSS). Alternately, whole blood is 
placed in Accuspin (Sigma) or LeucoSep (Greiner Bio-One, Inc., Longwood, FL) 
centrifuge frit tubes containing density gradient mediimi. The PBMC layer is collected 
and washed tv^ce with DPBS or HBSS and re-suspended at 4 x 1 0^ cells/mL in RPMI 
complete. The PBMC suspension is added to 96 well flat bottom sterile tissue culture 

25 plates containing an equal volume of RPMI complete media containing test compound. 
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Compound Preparation 

The compounds are solubilized in dimethyl sulfoxide (DMSO). The DMSO 
concentration should not exceed a final concentration of 1% for addition to the culture 
wells. The compounds are generally tested at concentrations rangmg from 30-0.014 \iM. 
Controls include cell samples with media only, cell samples with DMSO only (no 
compound), and cell samples with reference compound. 

Incubation 

The solution of test compound is added at 60 jxM to the first well containing RPMI 
complete and serial 3 fold dilutions are made in the wells. The PBMC suspension is then 
added to the wells in an equal volume, bringing the test compound concentrations to the 
desired range (usually 30-0.014 fiM). The final concentration of PBMC suspension is 2 x 
10^ cells/mL. The plates are covered with sterile plastic lids, mixed gently and then 
incubated for 18 to 24 hours at 37°C in a 5% carbon dioxide atmosphere. 

Separation 

Followmg incubation the plates are centrifuged for 10 minutes at 1000 rpm 
(approximately 200 x g) at 4*'C. The cell-fi:ee culture supernatant is removed and 
transferred to sterile polypropylene tubes. Samples are maintained at -30 to -70°C until 
analysis. The samples are analyzed for IFN-a by ELISA and for TNF-a by IGEN/BioVeris 
Assay. 

Interferon (a) and Tumor Necrosis Factor (a) Analysis 

IFN-a concentration is determined with a himian multi-subtype colorimetric 

sandwich ELISA (Catalog Number 41 105) fi-om PEL Biomedical Laboratories, 
Piscataway, NJ. Results are expressed in pg/mL. 

The TNF-a concentration is determined by ORIGEN M-Series Immxmoassay and 
read on an IGEN M-8 analyzer firom BioVeris Corporation, formerly known as IGEN 
International, Gaithersburg, MD. The immunoassay uses a human TNF-a capture and 
detection antibody pair (Catalog Numbers AHC3419 and AHC3712) fi'om Biosource 
International, Camarillo, CA. Results are expressed in pg/mL. 
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Assay Data and Analysis 

In total, the data output of the assay consists of concentration values of TNF-a and 
IFN-a (y-axis) as a function of compound concentration (x-axis). 
5 Analysis of the data has two steps. First, the greater of the mean DMSO (DMSO 

control wells) or the experimental background (usually 20 pg/raL for IFN-a and 40 pg/mL 
for TNF-a) is subtracted from each reading. If any negative values result from backgroimd 
subtraction, the reading is reported as " * and is noted as not reliably detectable. In 
subsequent calculations and statistics, " * is treated as a zero. Second, all background 

10 subtracted values are multiplied by a single adjustment ratio to decrease experiment to 

experiment variability. The adjustment ratio is the area of the reference compound in the 
new experiment divided by the expected area of the reference compound based on the past 
61 experiments (unadjusted readings). This results in the scaling of the reading (y-axis) 
for the new data without changing the shape of the dose-response curve. The reference 

1 5 compound used is 2-[4-amino-2-ethoxymethyl-6,7,8,9-tetrahydro-a,a-dimethyl- 1/f- 

imidazo[4,5-c]quinolin-l-yl]ethanol hydrate (U.S. Patent No. 5,352,784; Example 91) and 
the expected area is the sum of the median dose values from the past 61 experiments. 

The minimum effective concentration is calculated based on the backgroxmd- 
subtracted, reference-adjusted results for a given experiment and compound. The 

20 minimum effective concentration (iimolar) is the lowest of the tested compound 

concentrations that induces a response over a fixed cytokine concentration for the tested 
cytokine (usually 20 pg/mL for IFN-a and 40 pg/mL for TNF-a). The maximal response 
(pg/mL) is the maximal response attained in the dose response curve. 

25 Certain compounds of the invention may modulate cytokine biosynthesis by 

inhibiting production of tumor necrosis factor a (TNF-a) when tested using the method 
described below. 
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TNF-a INHIBITION IN MOUSE CELLS 
The mouse macrophage cell line Raw 264.7 is used to assess the ability of 
compounds to inhibit tumor necrosis factor-a (TNF-a) production upon stimulation by 
lipopolysaccharide (LPS). 

5 

Single Concentration Assay: 
Blood Cell Preparation for Culture 

Raw cells (ATCC) are harvested by gentle scraping and then counted. The cell 
suspension is brought to 3 x 10^ cells/mL in RPMI with 10 % fetal bovine serum (FBS). 
1 0 Cell suspension (1 00 ^iL) is added to 96-well flat bottom sterile tissues culture plates 

(Becton Dickinson Labware, Lincoln Park, NJ). The fmal concentration of cells is 3 x 10"* 
cells/well. The plates are incubated for 3 hours. Prior to the addition oftest compound the 
medium is replaced with colorless RPMI medium with 3 % FBS. 

1 5 Compound Preparation 

The compoxmds are solubilized in dimethyl sulfoxide (DMSO). The DMSO 
concentration should not exceed a final concentration of 1% for addition to the culture 
wells. Compounds are tested at 5|iM. LPS (Lipopolysaccaridefi'om5a/wo«e//a 
typhimuriumy Sigma- Aldrich) is diluted with colorless RPMI to the EC70 concentration as 

20 measxired by a dose response assay. 

Incubation 

A solution oftest compound (l|xl) is added to each well. The plates are mixed on a 
microtiter plate shaker for 1 minute and then placed in an incubator. Twenty minutes later 
25 the solution of LPS (1 ^L, EC70 concentration 1 0 ng/ml) is added and the plates are 

mixed for 1 minute on a shaker. The plates are incubated for 1 8 to 24 hours at 37 "^C in a 5 
% carbon dioxide atmosphere. 

TNF-a Analysis 

30 FoUov^ng the incubation the supernatant is removed v\dth a pipet. TNF-a 

concentration is determined by ELISA using a mouse TNF- a kit (from Biosource 
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International, Camarillo, CA). Results are expressed in pg/mL. TNF-a expression upon 
LPS stimulation alone is considered a 1 00% response. 

Dose Response Assay: 
5 Blood Cell Preparation for Culture 

Raw cells (ATCC) are harvested by gentle scraping and then counted. The cell 
suspension is brought to 4 x 10^ cells/mL in RPMI with 10 % FBS. Cell suspension (250 
|xL) is added to 48-well flat bottom sterile tissues culture plates (Costar, Cambridge, MA). 
The final concentration of cells is 1 x 10^ cells/well. The plates are incubated for 3 hours. 
10 Prior to the addition of test compound the medium is replaced with colorless RPMI 
medium with 3 % FBS. 

Compound Preparation 

The compounds are solubilized in dimethyl sulfoxide (DMSO). The DMSO 
15 concentration should not exceed a final concentration of 1% for addition to the culture 
wells. Compounds are tested at 0.03, 0.1, 0.3, 1, 3, 5 and 10 jiM. LPS 
(Lipopolysaccaride fi^om Salmonella typhimurium, Sigma- Aldrich) is diluted with 
colorless RPMI to the EC70 concentration as measured by dose response assay. 

20 Incubation 

A solution of test compound (200 p,l) is added to each well. The plates are mixed 
on a microtiter plate shaker for 1 minute and then placed in an incubator. Twenty minutes 
later the solution of LPS (200 |aL, EC70 concentration - 10 ng/ml) is added and the plates 
are mixed for 1 minute on a shaker. The plates are incubated for 1 8 to 24 hours at 37 °C in 
25 a 5 % carbon dioxide atmosphere. 

TNF-a Analysis 

Following the incubation the supernatant is removed with a pipet. TNF-a 
concentration is determined by ELISA using a mouse TNF- a kit (from Biosource 
30 International, Camarillo, CA). Results are expressed in pg/mL. TNF-a expression upon 
LPS stimulation alone is considered a 100% response. 
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Hie complete disclosures of the patents, patent documents, and publications cited 
herein are incorporated by reference in their entirety as if each were individually 
5 incorporated. The present invention has been described with reference to several 

embodiments thereof. The foregoing illustrative embodiments and examples have been 
provided for clarity of imderstanding only, and no unnecessary limitations are to be 
understood therefrom. It will be apparent to those skilled in the art that many changes can 
be made to the described embodiments without departing from the spirit and scope of the 
10 invention. Thus, the scope of the invention is intended to be limited only by the claims 
that follow. 
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WHAT IS CLAIMED IS: 

1 . A compound of the formula (II- 1): 



5 




wherein: 

Y" is selected from the group consisting of -C(0)-, -C(0)-0-, and -C(=NR9)s 
Rii is alky] that is unsubstituted or substituted by one or more substituents selected 
from the group consisting of halogen, hydroxy, nitro, cyano, carboxy, alkoxy, aryl, 
10 heteroaryl, arylCM alkylenyl, heteroarylQ-4 alkylenyl, haloCM aUcyl, haloCM alkoxy, 
-0-C(0)-CH3, -CO2CH3, -CONH2, -O-CH2-CONH2, -NH2, and -SO2-NH2; 

Rai and Rbi are each independently selected from the group consisting of: 
hydrogen, 
halogen, 
15 alkyl, 

alkenyl, 
alkoxy, 
alkylthio and 
-N(R9)2; 

20 or when taken together, Rai and Rbi form a fused aryl ring or heteroaryl ring 

containing one heteroatom selected from the group consisting of N and S wherein the aryl 
or heteroaryl ring is imsubstituted or substituted by one or more R groups, or substituted 
by one R3 group, or substituted by one R3 group and one R group; 

or when taken together, Rai and Rbi form a fiised 5 to 7 membered saturated 
25 ring, optionally containing one heteroatom selected from the group consisting of N and S, 
and unsubstituted or substituted by one or more R groups; 
R is selected from the group consisting of: 
halogen, 
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hydroxy, 

alkyl, 

aikenyl, 

haloalkyl, 

alkoxy, 

alkylthio, and 

-N(R9)2; 

Ri is selected from the group consisting of: 

-R4, 
-X-R4. 

.X-Y-R4, 

-X-Y-X-Y-R4, and 
-X-R5; 

R2 is selected from the group consisting of: 

-R4, 
-X-R4, 

-X-Y-R4, and 
-X-Rs; 

R3 is selected from the group consisting of: 

-Z-R4, 

-Z-X-R4, 

-Z-X-Y-R4, 

-Z-X-Y-X-Y-R4, and 

-Z-X-R5; 

X is selected from the group consisting of alkylene, alkenylene, alkynylene, 
arylene, heteroarylene, and heterocyclylene wherein the alkylene, alkenylene, and 
alkynylene groups can be optionally interrupted or terminated by arylene. heteroarylene 
heterocyclylene and optionally interrupted by one or more-0- groups; 

Y is selected from the group consisting of: 
-0-, 

-S(0)o-2-, 
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-S(0)2-N(R8)-, 
-C(R6>, 

-C(R<i)-0-. 

-0-C(R<i)-, 

-0-C(0)-0-, 

-N(R8)-Q-, 

-C(R6>N(R8)-, 

-0-C(R6)-N(R«)-, 

-C(R6)-N(OR9)-, 

-0-N(R8)-Q-, 

-0-N=C(R4K 

-C(=N-0-R8)-, 

-C(=N-0-R8)-NH-, 

-CH(-N(-0-R«)-Q-R4)-. 



Z is a bond or -0-; 

R4 is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl, 
arylalkylenyl, aryloxyalkylenyl, alkylaiylenyl, heteroaryl, heteroarylalkylenyl, 
heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl wherein the alkyl, alkenyl, 
alkynyl, aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, heteroarylalkylenyl, 






—V-N 
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heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl groups can be unsubstituted 
or substituted by one or more substituents independently selected from the group 
consisting of alkyl, alkoxy, hydroxyaikyl, haloalkyl, haloalkoxy, halogen, nitro, hydroxy, 
mercapto, cyano, aryl, aryloxy, arylalkyleneoxy, heteroaryl, heteroaryloxy, 
heteroarylalkyleneoxy, heterocyclyl, amino, alkylamino, diaikylamino, 
(diallcylaniino)alkyIeneoxy, and in the case of alkyl, alkenyl, alkynyl, and heterocyclyl, 
oxo; 

Rs is selected from the group consisting of 



Re is selected from the group consisting of =0 and =S; 
R7 is C2.7 alkylene; 

Rs is selected from the group consisting of hydrogen, alkyl, alkoxyalkylenyl, 
hydroxyalkylenyl, arylalkylenyl, and heteroarylalkylenyl; 

R9 is selected from the group consisting of hydrogen and alkyl; 
Rio is C3-8 alkylene; 

A is selected from the group consisting of -O-, -C(0)-, -S(0)o-2-, and -N(R4)-; 
A' is selected from the group consisting of -S(0)o-2-, -N(-Q-R4)-5 and -CH2-; 



Q is selected from the group consisting of a bond, -C(R6)-, -C(R6)-C(R6)-, -S(0)2-, 
-C(R6)-N(R8)-W-, -S(0)2-N(R8)-, -C(R6)-0-, -C(R6)-S., and .C(R6)-N(OR9)s 

Y is selected from the group consisting of -C(R6)-, -0-C(R6)-, -N(R8)-C(R6)-, and 



W is selected from the group consisting of a bond, -C(0)-> and -S(0)2-; and 
a and b are independently integers from 1 to 6 with the proviso that a + b is < 7; 
with the proviso that at least one of Rai, Rbi> Ri, or R2 is other than hydrogen; and 
with the further proviso that when Rai and Rbi form a ftised benzene ring unsubstituted or 
substituted with chloro, and Rj is hydrogen, then R2 is other than phenyl or phenyl 
substituted with methyl, methoxy, chloro, or fluoro; 




, and 



-S(0)2S 
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or apharmaceutically acceptable salt thereof. 



2. The compound or salt of claim 1 wherein compound of Foimula II- 1 is a 2//- 
pyra2olo[3,4-c]quinoline of the Formula II-2; 




II-2 

or a pharmaceutically acceptable salt thereof. 

3. The compound or salt of claim 1 or claim 2 wherein Y" is selected from the group 
consisting of -C(0). and -C(0).0-, and Rn is C,.6 alkyl. 

4. A compound of the following formula (LXXX): 

NH, 




LXXX 

wherein: 

is selected from the group consisting of: 
halogen, 
alkyl, 
alkenyl, 

trifluoromethyl, and 

dialkylamino; 
nisOor 1; 

Ri is selected from the group consisting of: 
-R4, 



-527- 



wo 2006/107753 



PCT/US2006/011953 



-X-R4, 
-X-Y-R4, 

-X-Y-X-Y-R4, and 
-X-Rj; 

R2 is selected fiom the group consisting of: 
-R4, 
-X-R4, 

-X-Y-R4, and 
-X-R5; 

Rsa is selected from the group consisting of: 
-Y'-R4, 

-SOr^ A 

^(^"^)^^ . and 

9 

X is selected from the group consisting of alkylene, alkenylene, alkynylene. 
aiylene, heteroaiylene, and heterocyclylene wherein the alkylene, alkenylene. and 
alkynylene groups can be optionally interrupted or terminated by aiylene, teteroaiylene or 
heterocyclylene and optionally mterrupted by one or more-0- groups; 

^ m the group consisting of: 

-0-, 

-S(0)o.2-, 
-S(0)2-N(R8)-, 

-C(R6)-0-, 
-0-C(R<i)., 

-0-C(0)-0-. 
-N(R«)-Q-, 

-C(R6)-N(R8)-, 

-0-C(R6)-N(R8)-, 
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-C(R6)-N(OR9)-. 

-0-N(R8)-Q-. 

-0-N=C(R4)-, 

-C(=N-0-R8)-, 

-C(=N-0-R8)-NH-, 

-CH(-N(-0-R8)-Q-R4)-. 

-ilN-Q— 




Y* is selected from the group consisting of -S(0)2-, -S(0)2-N(R8)-, -C(R6)-, 
-C(R^)-0-, and -C(R6)'N(R8)s 

R4 is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl, 
arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, htooarylalkylenyl, 
heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl wherein the alkyl, alkenyl, 
alkynyl, aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, heteroarylalkylenyl, 
heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl groups can be unsubstituted 
or substituted by one or more substituents independently selected from the group 
consisting of alkyl, alkoxy, hydroxyalkyl, haloalkyl, haloalkoxy, halogen, nitro, hydroxy, 
mercapto, cyano, aryl, aryloxy, arylalkyleneacy, heteroaryl, heteroaryloxy, 
heteroarylalkyleneoxy, heterocyclyl, amino, alkylamino, dialkylamino, 
(dialkylamino)eilkyleneoxy, and in the case of alkyl, alkenyl, alkynyl, and heterocyclyl, 
0x0; 
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R5 is selected from the group consisting of 




— 0-N=i. 



/ 



, and 




N-C(R6)-N i 



Re is selected from the group consisting of =0 and =S; 
R7 is C2.7 alkylene; 

Rs is selected from the group consisting of hydrogen, alkyl, alkoxyalkylenyl, 
hydroxyalkylenyl, arylalkylenyl, and heteroarylalkylenyl; 

R9 is selected from the group consisting of hydrogen and alkyl; 
Rio is C3-8 alkylene; 

A is selected from the group consisting of -0-, -C(0)-, -S(0)o.2-, and -N(R4)-; 
A' is selected from the group consisting of -0-, -S(0)o.2-3 -N(-Q-R4)-, and -CH2S 
Q is selected from the group consisting of a bond, -C(R6)-, -C(R6)-C(R6)-, 
-S(0)2-, -C(R6)-N(R«)-W-, -S(0)2-N(R8)-, -C(R6)-0-, -C(R6>S-, and -C(Re>N(0R9)-; 

V is selected from the group consisting of -CCRe)-, -0-C(R6)-, -N(R8>C(R6)-, and 

-S(0)2S 

W is selected from the group consisting of a bond, -C(0>, and -8(0)2-; and 
a and b are independently integers from 1 to 6 with the proviso that a + b is < 7; 
with the proviso that when is -S(0)2- then R4 is other than trifluororaethyl; 
or a pharmaceutically acceptable salt thereof. 

5. The compound or salt of claim 4 wherein n is 0. 

6. The compound or salt of any one of claims 1 through 5 wherein Rj is selected from 
the group consisting of hydrogen, C1.5 alkyl, C2-5 alkynyl, arylCM alkylenyl, 
cycloalkylCM alkylenyl. Cm alkyl-S(0)2-CM alkylenyl, aryl-S(0)2-CM alkylenyl, 

Ci^ alkyl-S(0)2-CM alkylenyl-O-Cm alkylenyl, 
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Cm alkyl-S(0)2-CM alkylenyl-NH-CM alkylenyl. Cm alkyl-S(0)2-NH-CM alkylenyl, 
hydroxyCM alkylenyl, haloCM alkylenyl, aminoCM alkylenyl, cyanoCM alkylenyl, 
hydroxyiminoC2-5 alkylenyl. Cm alkoxyiminoC2.5 alkylenyl, 
amino(hydroxyimino)C2.5 alkylenyl, NH2-C(0)-Cm allgrlenyl. 
Cm alkyl-C(0)-CM alkylenyl, Cm alkyl-C(0)-0-CM alkylenyl, 
Ci^i alkyl-C(0>NH-CM alkylenyl, Ci-e alkyl-0-C(0)-NH-CM alkylenyl, 
aryl-C(0)-NH-CM alkylenyl and aiyl-NH-C(0)-NH-CM alkylenyl, wherein aryl is 
unsubstituted or substituted with one or two halogen groups, 
heteroaryl-C(0)-NH-CM alkylenyl, di(CM alkyl)amino-S(0)2-NH-CM alkylenyl, 
aryl-S(0)2-NH-CM alkylenyl, heteroaryl-NH-C(S)-NH-CM alkylenyl, 
di(CM alkyl)amino-C(0)-NH-CM alkylenyl. Cm alkylamino-C(0)-NH-CM alkylenyl, 
di(Ci^ alkyl)amino-S(0)2-CM alkylenyl. Cm alkylamino-S(0)2-CM alkylenyl, 
amino-S(0)2-CM alkylenyl, heteroarylCM alkylenyl wherein heteroaryl is unsubstituted or 
substituted by a substituent selected from the group consisting of aryl, atylalkylenyl, 
heteroaryl, and alkyl, and heterocycIylQ^ alkylenyl and 

heterocyclyl-C(0)-NH-CM alkylenyl wherein heterocyclyl is unsubstituted or substituted 
by one or two substituents selected from the group consisting of arylalkylenyl, heteroaryl, 
alkylcarbonyl, alkylsulfonyl, alkylaminocarbonyl, and oxo. 

7. The compound or salt of claim 6 wherein Ri is selected from the group consisting 
of hydrogen, methyl, ethyl, propyl, 2-methylpropyl, 2,2-dimethylpropyl, butyl, pent-4-ynyl, 
2-phenylethyl, hydroxymethyl, 2-hydroxy-2-methylpropyl, 4-hydroxybutyl, 2-amino-2- 
methylpropyl, aminomethyl, 2-aminoethyl, 4-aminobu1yl, 2-cyano-2-methylpropyl, 3- 
amino-2,2-dimethyl-3-oxopropyl, 2,2-dunethyl-4-oxopentyI, 2-methanesulfonylethyl, 2- 
methyl-2-(methylsuIfonyl)propyl, 2-(propylsulfonyl)ethyi, 4-(methylsulfonyl)butyl, 3- 
(phenylsulfonyl)propyl, 2-methyl-2-[2-(methylsulfonyl)ethoxy]propy 1, 2-methyl-2- { [2- 
(methylsulfonyl)ethyl]amino}propyl, 4-acetoxybutyl, 2-[(methylsulfonyl)amino]ethyl, 3- 
[(methylsulfonyl)amino]propyl, 4-methanesuIfonylaminobutyl, 2-methyI-2- 
[(methylsulfonyl)aminopropyl, 2-(2-propanesulfonylamino)ethyl, 2- 
(benzenesulfonylamino)ethyl, 2-(dimethylaminosulfonylamino)ethyl, 4- 
(aminosulfonyl)butyl, 4-[(methylaniino)sulfonyl]butyl, 4-[(dimethylamino)sulfonyl]butyl, 
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2-[(cyclohexylcarbonyI)ainmo]-2-me%Ipropyl,2-[(cyclopropylcarbonyl)aminoJe%^ 
[(cycIopropylcarbonyl)amino]-2-methylpropyI, 2-(acetylamino)ethyl, 2- 
(propionylamino)ethyI, 2-(isobutyrylaniino>2-methylpropyl, 2-methyl-2- 

(propionylamino)propyl,2-me%l-2-[(pyridin-3-ylcarbonyl)amino]propyl,2-me%^^ 
[(pyridin-4-ylcarbonyl)amino]propyl,2-(acetylamino>2-methylpropyl, 
2-(ben2oylamiao)ethyl, 2-(benzoylamino>2-methylpropyI, 2-[(4- 

fluorobenzoyl)amino]ethyl,2-[(4-fluorobenzoyl)amino]-2-methylpropyl,2-[(3,4- 

difluorobenzoyl)ammo]-2-me%lpropyl,2-[(pyridin-3-ylcarbonyI)amino]ethyl,2- 
(isobutyrylamino)ethyl, 2- { [(ethylamino)carbonyl]amino} ethyl, 

2- { [(isopropylamino)carbonyl]amino]-2-me1hylpropyl, 

2-{[(isopropylamino)carbonyl]amino}e%l,2-[(morpholin-4-ylcarbonyl)amino]ethyl,4- 

[(moipholin-4-ylcarbonyl)amino]butyl,2-[(ethoxycarbonyl)ammo]e%l,piperidm^^ 
ylmethyl, (l-ben2ylpiperidin-4-yl)methyl, (l-acetylpiperidin-4-yl)methyl, 1- 

[(propylainino)carbonyl]piperidin4-yl}methyl, [l-(methylsulfonyl)piperidin-4-yl]methyl, 

2- (l,l-dioxidoisothiazolidin-2-yl)ethyl, 3-(l//-pyrrol-3-yl)propyl, 3-(l-benzyH//-pyrrol- 

3- yl)propyl, 3-( 1 -benzyl-2,5-dihydro- l//-pym)l-3-yl)propyl, 4-(4-pyridin-2-ylpiperazin- 1 - 
yl)butyl, 3-(3-methylisoxazol-5-yl)propyl, 3-(5-butylisoxazol-3-yl)propyl, 3-(3- 

isopropylisoxazol-5-yl)propyl,3-(3-phenylisoxazol-5-yl)propyl,3-(5-phenylisoxazol-3- 
yl)propyl, 3-(3-pyTidin-3-ylisoxazol-5-yl)propyl, 3-(5-pyridiii-3-ylisoxazol-3-yl)propyl, 4- 
(3,5,5-triraethyl-l,2,4-oxadiazol-4(5i0-yl)butyl, 4-(3-methyl-l-oxa-2,4- 
diazaspiro[4.4]non-2-en-4-yi)butyl, 2-{ [(pyridin-3-ylamino)carbonothioyl]ainino}ethyl, 2- 

{[(dimethylammo)carbonyl]amino}ethyl,2-{[(phenylamino)carbonyl]aniino}ethyl,2- 
( { [(3,4-difluoropheny l)amino]carbony 1} amino)ethyl, 2-( { [(4- 

fluorophenyl)amino]carbonyl}amino)ethyl, 4-(hydroxyimino)butyI, 4- 

(methoxyimino)butyl, and 5-amino-5-(hydroxyimmo)pentyl. 

8. The compound or salt of any one of claims 1 through 7 wherein R2 is selected from 
the group consisting of hydrogen, alkyl, arylalkylenyl, alkoxyalkylenyl, and 
hydroxyalkylenyl. 
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9. The compound or salt of any one of claims 1 through 7 wherein R2 is selected from 
the group consisting of hydrogen, C1-5 alkyl, Cm alkoxyCM alkylenyl, 

hydroxyCM alkylenyl, and arylCM alkylenyl wherein aryl is unsubstituted or substituted by 
one or more substituents selected from the group consisting of chloro, fluoro, methoxy, 
methyl, cyano, and methoxycarbonyl. 

10. The compound or salt of any one of claims 1 through 7 wherein Ri is selected from 
the group consisting of methyl, ethyl, propyl, butyl, 2-methylpropyl, 2,2-dimethylpropyl, 
2-.hydroxy-2-methylpropyl, 2-(propylsulfonyl)ethyl, 2-methanesulfonylethyl, 2-methyl-2- 
[(methylsulfonyl)amino]propyl,2-[(cyclohexylcarbonyl)anuno>2--methylpropyl,2- 
{[(isopropylamino)carbonyl]amino} ethyl, 4-[(morpholin-4-ylcarbonyl)amino]butyl, 2- 
(benzoylamino)ethyl, 3-amino-.2,2-dime%l-3-oxopropyl, 2,2-dimethyl-4-oxopentyl, and 
4-methanesulfonylaminobutyl; and R2 is selected from the group consisting of methyl, 
ethyl, propyl, butyl, 2-methoxyethyl, 2-hydroxyethyI, and benzyl 

1 1 . The compound or salt of claim 3 wherein Ri is 2-hydroxy-2-methylpropyl, and 
is ethyl. 

12. The compound or salt of claim 1 or claim 3 as dependent on claim 1 wherein the 
compound is selected from the group consisting of; 
^^(l-isobutyl-2-methyl-2//-pyrazolo[3,4-c]quinolin-4-yl)acetamide; 

ethyl l-isobutyl-2-methyl-2//-pyrazolo[3,4-c]quinolin-4-ylcarbamate; and 

ethyl 2-methyl- 1 - {2-[(methylsulfonyl)amino]ethyl}-6,7,8,9-tetrahydro-2if-pyrazolo[3,4^ 

c]quinolin-4-ylcarbamate; 

or a pharmaceutically acceptable salt thereof 

13. A compound of the Fonnula Ilia: 
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wherein Rj is selected from the group consisting of aminomethyl, piperidin-4-yhnethyl, (1- 
benzylpiperidin-4-yl)methyl, (l-acetylpiperidin-4-yl)inethyl, {1- 

[(propylamino)carbonyl]piperidin-4-yl)}methyl, [l-(methylsulfonyl)piperidin-4-yl]methyI, 
5 2-( 1 , 1 -dioxidoisothiazolidin-2-y l)ethy 1, 2-( { [(4-fluoropheny l)amino]carbonyI } amino)ethy 1, 
hydroxymethyl, 2-methyl-2-(methylsulfonyl)propyl, 2-methyl-2-{[2- 
(methylsulfonyI)ethyl]amino}propyl, 3-[(methylsulfonyl)amino]propyl, 2-cyano-2- 
methylpropyl, 3-(5-butylisoxazoI-3-yl)propyl, 3-(5-phenylisoxazol-3-yl)propyl, 3-(5- 
pyridin-3-ylisoxazoi-3-yl)propyl, 4-(hydroxyimino)butyi, 4-(methoxyimino)butyl, 5- 

1 0 amino-5-(hydroxyimino)pentyl, 3-(l H-pyrroi-3-yl)propyl, 3-(l -benzyHH-pyrrol-3- 

yl)propyl, and 3-(l-benzyl-2,5-dihydro-lH-pyrrol-3-yl)propyl; and is selected from the 
group consisting of hydrogen, methyl, ethyl, n-propyl, n-butyl, and benzyl; witti the 
proviso that when R2 is hydrogen, n-butyl, benzyl, 2-methoxyethyl, or 2-hydroxyethyl then 
Ri can be further selected from the group consisting of 2-[(4-fluorobenzoyl)amino]ethyl, 

1 5 2"[(cyclopropylcarbonyl)amino]ethyl, 2-(acetylamino)ethyI, 2-(propionylamino)ethyl, 2- 
[(methylsuIfonyl)amino]ethyl, 
2- { [(ethy lamino)carbony Ijamino } ethyl, 2-( { [(3 ,4- 

difluorophenyl)amino]carbonyl } amino)ethy 1, 2- { [(isopropylamino)carbonyl]amino} ethyl, 
2-[(ethoxycarbonyl)amino]ethyl, and 2-[(morpholin-4-ylcarbonyl)amino]ethyl; and with 
20 the ftirther proviso that when R2 is methyl or ethyl then Ri can also be 2-[(4- 

fluorobenzoyl)ammo]ethyl; and when R2 is methyl or n-propyl then Ri can also be 2- 

[(morpholin-4-ylcarbonyl)amino]ethyl; 

or a pharmaceutically acceptable salt thereof. 

25 14. The compound or salt of claim 13 wherein R| is selected from the group consisting 
ofpiperidin-4-ylmethyl, (l-ben2ylpiperidin-4-yl)methyl, (l-acetylpiperidin-4-yl)methyl, 
{ l-[(propylamino)carbonyl]piperidin-4-yl)} methyl, and [l-(methylsulfonyl)piperidin-4- 
yl]methyl; and R2 is selected from the group consisting of hydrogen, methyl, ethyl, «- 
propyl, «-butyl, and benzyl. 

30 
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1 5. The compound or salt of claim 1 3 wherein the compound is selected from the 
group consisting of: 

l-[2-(lJ-dioxidoisothiazolidin-2-yl)ethyl]-2-propyl-27y-pyrazolop 

(4-aniino--2-ethyl-2^--pyrazolo[3,4-c]quinolin-l-yl)methanol; 

3-(4-amino-2-propyI-2/y-pyrazolo[3,4-.c]quinolin-l-yl>2,2-dimethylpropane 

3-[4-amino-2-(2-methoxyethyl>2/^-pyrazolo[3,4-c]quinolin-l-yl]-2,2- 
dimethylpropanenitrile; 

i\^-[2-(4-amino-2-propyl-2jfif-pyrazolo[3,4-c]quinolin-l"yl)ethyl]-^^^ 
l-[3-(5-phenylisoxazol-3-yl)propyl>2-propyl-2H-pyrazoIo[3,4-c]quinoli 

1- [3-(5-butylisoxazol-3-yl)propyl]-2"propyl-2H-pyra2X)Io[3,4-c]qumolin-4-^ 

2- propyl-l.[3-(5-pyridin-3-ylisoxa2olO-yl)propyl]-2H-pyrazolo[3,4-c]quinol^ 
or a pharmaceutically acceptable salt thereof, 

16. A pharmaceutical composition comprising a therapeutically effective amount of a 
compound or salt of any one of claims 1-15 in combination with a pharmaceutically 
acceptable carrier. 

1 7. A method of inducing cytokine biosynthesis in an animal comprising administering 
an effective amount of a compound or salt of any one of claims 1-15 or a pharmaceutical 
composition of claim 1 6 to the animal. 

18. A method of treating a viral disease in an animal comprising administering a 
therapeutically effective amount of a compound or salt of any one of claims 1-15 or a 
pharmaceutical composition of claim 16 to the animal. 

19. A method of treating a neoplastic disease in an animal comprising administering a 
therapeutically effective amount of a compound or salt of any one of claims 1-15 or a 
pharmaceutical composition of claim 16 to the animal. 
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